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PRACTICAL  TREATISE  ON  FRACTURES. 


CHAPTEE    I. 

By  Fracture,  in  the  surgical  sense  of  the  term,  is  meant  the  breaking 
of  a  bone  or  cartilage. 

The  liability  to  fracture  of  the  different  bones  of  the  body  varies 
greatly  in  consequence  of  their  differences  in  size,  shape,  and  degree  of 
exposure  to  external  violence  or  extréme  rauscular  action.  Hospital 
records  covering  periods  varying  in  length  from  five  to  eighty-seven 
years,  háve  been  tabulated  by  difterent  writers,  with  the  object  of  deter- 
raining  accurately  the  relative  degree  of  this  liability,  and  the  dáta  thus 
obtained  háve  served  as  the  basis  of  most  of  the  opinions  current  úpon 
this  point. 

It  is  evident  that  šuch  statistics  cannot  present  accurately  the  desired 
facts,  for  the  reason  that  many  of  the  cases  of  sirapler,  less  important 
fractures  do  not  need  or  seek  treatment  in  a  hospital.  Gurlt,  who  pub- 
lished  in  1862  a  most  valuable  work  úpon  fractures,  unfortunately  left  in- 
complete,  collected  six  sets  of  hospital  statistics  published  by  other  au- 
thors,  and  three  sets,  one  of  them  being  his  own,  of  combined  hospital 
and  dispensary  practice.  The  differences  are  notable,  and  if  Malgaigne's 
list  be  taken  as  the  type  of  one  and  Gurlťs  as  the  type  of  the  other, 
it  appears  that  the  principál  difference  is  in  the  relative  number  of  the  frac- 
tures of  the  upper  and  of  the  lower  extremities,  Malgaigne  giving  in  a 
total  of  2347  cases  921  fractures  of  the  upper  extremity,  including  the 
clavicle,  and  1024  of  the  lower  extremity,  while  Gurlt  gives  in  a  total 
of  1631  cases  805  fractures'of  the  upper  extremity  and  only  569  of  the 
lower. 

The  following  table  is  the  one  above  referred  to,  of  hospital  and  dis 
pensary  patients,  and  is  taken  from  Gurlt.1 

1  Gurlt,  Handbuch  der  Lehre  von  den  Knochenbritchen,  1862. 
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Statistics  of  Fractures  Treated  in  Hospital  and  Dispensarv. 
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123          J 

234          J 

Nock  of  femur    .        .       ) 
Sbaft  and  coudylea             $ 

1S1  fem. 

i 

21  !    9ľl 
76  {    "' 

76  )  4>„«,",| 
156  \-^" 

510 

Patella 

T;bia     . 
ľibula  . 
Malleoli 

3S 

tí  \  ««* 

•  * 

522      i 
lower 
"extrem- 
lcy. 

20 
94) 

30  1139 
15$ 

•  • 

263      ' 
lower 
"extrcui- 
ity. 

22 
173^ 
36 
42 
32, 

►283 

569        464. 
.  lower    lo; 
extrém.  1()8 

"y-       32 

-711 

1354 
lower 
"extrém- 
ity. 

Tar*u»  and  metutarsns 

3 

** 

i 

23 

33 

Pualaugť* 
Unkuo 

.  1 

H           J 

i 

i 

•  •                    - 

»          J 

20 

* 

wn   .        .        .  ! 

i 

10 

10 

i 

i 

1901 

778               | 

1631 

1310 

Shortly  afterwards  Gurlt1  published  the  following  table  raade  up  frora 
twenty  annual  reports  of  the  London  Hospital.  Its  numbers  are  múch 
larger  than  thosc  of  any  other  collection,  but  the  details  are  somewhat 
scanty.     So  far  as  it  goes  it  confirms  Gurlt  as  against  Malgaigne. 


1  Langenbeck's  Archív,  1862,  vol.  iii.  p.  394. 
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Fractures  ix  London  Hospital  1842-1862. 


Id  Hospital. 


Head, 
630 


Trunk, 
3032 


29(5  skull      . 
334  bones  of  face 

f      74  špine 
70  pelvis    . 
2790  ribs 
|        20  stcrnum 
[      78  scapula . 


"Out-patlents." 


! 


r  f  285  clavicle  . 

.PP«?       .  546humcrus 

extremity,  \  ^  forearm 

lj84  419  hand      . 


f  1373  femur     . 
.     302  patella  . 

eXt£ľn,ty'  <   3337  feg  . 

t    428  foot 


Lower 


5440 


12 
192 


204 


1  1 


3 

1044 
o 

152 


.     1,202 


3182  1 
1105 


ÍÍÍ5   [  10' 
;  1883  J 

1 


285 


Totals      10,686 


81 
5 
82 
71  j 


11,930 


Total. 


308 
526 

75 

73 

3834 

22 

230  J 

3417  1 
1651    ' 


834 


;    4,234 


4499   f  »-86» 
2302  J 


1454 

307 
3419 

499  J 


1 


5,679 


22,616 


He  followed  this  in  18801  with  the  following  table  made  up  frora  the 
records  of  the  samé  hospital  from  1842  to  1877.  The  agreement  is 
very  close. 

Fractures  Treated  in*  the  London  Hospital  1842-1877. 


Hospital. 

"Ont-patients." 

27 

Total. 

Per  cent. 

Skull    .... 

730 

757 

1.457  ) 
2.397  j 

Head  2002 

Face      .... 

732 

513 

1.245 

3.854  per  ct. 

Špine    .... 

169 

3 

172 

0.331  1 

Pelvis  .... 

139 

3 

142 

0.273   | 

Trunk 

9067 

17.457  per  ct. 

Coccvx 

• 

Ribs      .... 
Stornu  m 

5 

4,784 
45 

10 

3,477 

/ 

15 

8,261 

52 

0.028  ; 
15.905   f 
0.1 

Scapula 

135 

290 

425 

0.818  J 

Clavicle 

382 

7,458 

7,840 

15.094  I 

Upper 

Arm      .... 

1,064 

3,020 

4,084 

7.863   Í 

extremity 

Forearm 

709 

8,731 

9,440 

18.175   f 

27,119 

Hand    .... 

856 

4,899 

5,755 

11.080  J 

52.214  per  ct. 

Thigh  .... 

3,072 

171 

3,243 

6.243  ") 

Lower 

Patella 

649 

15 

664 

1.278   ! 
16.024  r 

extremity 

Leg       .... 

8,067 

256 

8,323 

13,750 

Foot      .... 

965 

555 

1,520 

2.926  J 

26.473  per  ct. 

22,503 

29,435 

51,938 

The  relative  frequency  of  fractures  as  compared  with  other  surgical 
injuries  is  shown  by  the  following  facts.     During  the  samé  periód  there 


1  Langenbeck's  Archiv,  1880,  p.  466. 
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were  treated  in  thc  samé  hospital,  Ô212  dísloeaťiona,  98,373  wounds, 
23,180  contnsion*,  ;■!£>.  1Í47  spruiiis,  2l.>,:!!H>  acalds  and  búrna,  3716  dog- 
bites,  and  í'7~>  suicidal  attempts. 

&'ex. — Ail  statistics  aliow  that  fraetures  are  more  numerous  in  men 
than  in  women,  in  the  proportion  of  about  three  to  one,  taking  all  cases, 
but  this  proportion  vartes  greatly  at  diff'erent  ages.  In  infancy  the  diť- 
terenoe  u  slight;  in  middle  lifo  fraetures  are  ten  times  as  frerjuent  in 
men  as  in  women  ;  between  thc  agea  of  tífty  and  seventy  years  the  dif- 
ference  again  beeomea  slight;  and  after  the  age  of  seventy  ťractuiva  are 
múch  more  coraraon  in  women  than  in  men,  a  reversal  of  conditions  dne 
to  a  disproportionate  nierease  in  the  uuraber  of  frftCCurea  of  the  neck  of 
tliĽ  femur. 

A<jc. — Tabulation  of  the  fraetures  contained  in  GurU'a  table,  with 
reťerence  to  the  agea  of  the  pacienta,  shows  in  the  fir?t  deeade  2*i")  ;  in  the 
second,  199  ;  in  the  third,  274  ;  in  tlie  fonrth,  224  ;  in  the  fifth,  154 ; 
in  the  sixtli,  165;  in  the  seventh,  72;  in  the  eighth,  38;  and  in  the 
nintb,  8.  Tbese  tigures  are  far  from  expressing  tlie  relative  froqaeMy 
of  ťracture  at  the  difľerent  ages,  unleas  they  are  considered  in  connec- 
tion  with  others  showing  the  relative  number  of  peopíe  livíng  at  the 
diflerent  perióda.  Malgaigne  did  this  with  aceuracy,  and,  comparing 
succeasive  perióda  of  fivc  years.  found  that  the  periód  between  the  ages 
of  fifty-five  and  aixty  fumished  the  largest  number  of  fraetures  in  pro- 
portion to  population.  It  mušt  be  horne  in  mind,  however,  that  bil 
statiatícs  included  only  hospital  cases.  Gurlťs  correspouding  estimate 
gives  the  higheat  proportion  oí'  fraetures  to  the  periód  ahove  aixty  years 
of  ago.  He  ťurther  attrihutea  the  frei'juency  of  fraeture  in  early  ehild- 
hood  to  rachitis;  an  opinion  which  does  not  appear  to  be  abared  by 
other  writera. 

.v,.,:,,.,,. — Ambroise  ľaré  declared  that  the  hones  were  more  fragile 
wlicn  the  temperature  of  the  air  was  below  the  ťreezing-point  than  at 
other  times,  and  this  opinion  has  been  generally  beld  since  his  time  to 
the  extent,  at  leaat,  of  believing  that  fraetures  are  more  common  in  winter 
than  in  sumraer.  Malgaigne  overthrew  the  claira  by  atatistica,  except  aa 
regards  women,  who  sbow  an  inerease  of  nearly  one-third  in  tlie  winter. 
(iurlt's  statistiea  siiow  that  the  difference  between  the  two  seaaona  ia 
very  alight,  and  do  not  confirrn  Malgaigne'a  statement  concerning  the 
greater  ťreijueney  in  women  in  wiuter. 
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CHAPTER    II. 

VARIETIES  OF  FRACTURE.  " 

The  varieties  of  fracture  are  nuraerous  and  are  constituted  by  differ- 
ences  in  the  extent  of.  the  injury  to  the  bone,  or  to  the  surrounding  soft 
parte,  in  the  seat  and  direction  of  the  fracture,  in  the  relation  of  the 
fragmente  to  each  other,  and  in  the  number  of  bones  involved.  These 
varieties  may  be  grouped  in  five  divisions,  raarked  by  important  clinical 
difFerences  and  containing  raany  subdivisions,  as  follows:  — 

1.  Incoraplete  fractures. 

(a)  Fissure. 

(6)  True,  incomplete,  "  green-stick"  fracture  ;  bent  bone. 

(<?)  Depressed. 

(d)  Separation  of  a  splinter  or  of  an  apophysis. 

2.  Coraplete  fractures,  subdivided  according  to — 

(a)  Direction  of  the  line  of  fracture  intotrans  verše,  oblique, 
longitudinal,  toothed  or  dentate,  and  V-shaped. 

(6)  Seat  of  the  fracture,  into  fracture  of  the  shaft  of  the  bone, 
of  the  neck  of  the  bone,  of  the  epiphysis,  intercondyloid, 
separation  of  epiphysis  ;  and, 

(<?)  If  communicating  with  a  joint,  intra-articular. 

3.  Multiple  fractures,  comprising  fractures  of  two  or  more  different 

bones,  two  or  more  fractures  of  the  samé  bone  at  different  pointe, 
comminuted  or  splintered  fractures,  impacted  fractures,  and  frac- 
tures with  crushing. 

4.  Compound  fractures. 

5.  Gunshot  fractures. 

The  term  simple  fracture,  when  used  in  its  strictly  technical  sense, 
means  that  the  bone  is  broken  at  only  one  point ;  but  it  is  also  in  com- 
mon  use,  in  contradistinction  to  the  term  compound,  to  indicate  that  there 
ia  no  associated  wound  of  the  soft  parte  which  establishes  communication 
between  the  fracture  and  the  exterior.  Sotne  writers  make  also  a  class 
of  complicated  fractures  to  include  cases  in  which,  in  addition  to  the 
fracture  iteelf,  there  existe  some  other  important  injury,  šuch  as  the  rup- 
túre of  a  nerve  or  of  an  artery,  or  the  laceration  of  a  joint ;  and  there 
are  still  other  terms  in  use  to  indicate  peculiarities  which  do  not  lend 
themselves  easily  to  the  above  classification.  Šuch  are :  Spontaneous 
fracture,  a  fracture  produced  by  the  minimum  of  violence  ;  pathological 
fraktúre,  a  fracture  due  to  previous  partial  destruction  of  the  bone  by  a 
tumor;  recent,  and  old,  or  ununited,  fractures.  This  classification  is 
not  claimed  to  be  absolutely  correct  in  the  scientific  or  even  in  an  ana- 
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lomichl  sense,  but  it  ie  a  Berriceable  one,  and  one  reco^nized  by   all 
*rin*r>.  altbougb  nome  of  tbe  subdivisions  are  differently  placed. 


1.    IľSOOMTLETE  FeaCTTKE*. 

ľncitT  tbis  bead  will  to  considered  fractures  of  lon<:  bones,  in  wbicb 
tiit-  roiitniuiiT  i»f  tbe  bone  bas  not  toen  eompletely  lósu  and  fractures  of 
fiin  bones  in  vbicb  tbe  liue  of  fracture  does  noi  extend  from  one  side  to 

tllf    OtlHT. 

«<;  F.**#/t*. — Tbis  variety  of  incomplete  fracture  i*  cbaracteriied  by 
ihť  exisience  of  u  spln  or  craek  of  rariable  lenxrth  and  deptb  in  tbe  bone, 
ont  vnici.  úoes  noi  entirely  cireumscribe  a  fraírmeni  and  reparáte  it 
Írom  tht  rest  of  tbe  bone.  It  is  of  common  occurrence  in  tlie  bones  of 
tne  cranium.  no:  very  mfrequeut  in  tbe  ribs,  and  rery  mre  in  tbe  long 
boneft.  t*xce}fT  *  ben  associated  witb  ottor  varieties.  In  tbe  latter  čase, 
iaid  wiiei:  tne  siáeŕ  of  tbe  fiasare  are  soinewbai  separated  from  each 
iitiie".  i:  if  sometiujes  deacritod  as  a  lonptodmal  fracture.  Wben  sct- 
era*  fi>suref  radintť  from  a  centrál  point  mt  wbich  tbere  is  usua.lly  con- 
sidciitiit  siiluiterinr:.  denressiom  or  crasbinir,  tbe  iniurr  is  called  a 
**  smrTvíľ*  or  —  síeUnt-e**  fracture. 

Tik  existenet  of  tni?*  f  orní  of  fracrure  in  tbe  fiat  bones,  and  esneciallT. 
ít  tin»st  of  ttit  rraniunu  bas  toen  admittei  since  t:>e  tätne  of  Hippocrates. 
£vt»**T  j  wt  n  oi-.  •£»«!.  mu&eura  oontains  examriks  of  it.     In  tbe  sbort  or 
sponry  bone*  i;  ís  so  rare  as  to  to  aAmost  unknoirxu  aa*d  h  is  only  of  late 
jťfv  tniit  iit-  (•ccurrenoe  in  tbe  lon*  to»e$  bas  toen  posätärely  demon- 

Ktraaoá.  Tbis  rarity  may  be  dne  in  jam  to  tbe  dif- 
firuity  of  diiumosas  irbeii  tbe  tone  is  tkM  expoj»ed 
Ti-  i-ieir.  A  ťômj*ie  íissTire  of  tbe  skalu  f  or  eximple, 
ofieii  jiasses  unre-ŕorniwsi  br  tbe  £ti£er  or  tbe  eve 
miúl  afser  tbe  ]«erit\o»eiu&  ŕoreriar  it  bas  t«een  re 
na*  t*  o. 

fiSRaref  oocnr  £mn>eaiTZT  is  ú/t  *y&£  t^oiies  in 
conne^ná.*!:  vitn  c.*<mr»fet^  fractiire,  are-  ^ínietĽľi^s 
tttt  jkn»r.  *nd  ma  t  er:«e2»i  lito  a  t*íiri.torÍT*r  >cči,t. 
Tne  t  a-*-aTf  ii»rv«>e  TZ*t  ťntire  ti>rki-e?*s  >f  titre  ŕ-:-a- 

sie«rô«L  vili  raks&tf  íractÄTfrs,  ani  ^rs*  *á*c*«e  tc<w 
č«ne*á  Vt  rJ'Rat  TS^íníiŕ,  as  ii  fali>  :r:tit  a  iieLrT.x, 
aoiá  *äieT  onnicrTic^  xx.  m»rsai.t  ^.xn.-.ôcatš.c  :i.  ti^ 
V^ôasiM  í?»ftxľY$  >x  tä?e  r:ua- 

TW  *.iaaifi*ŕ*  *ŕ  sbtTwe  £sisxr*  %v  ^rcj:  :•;««$  ^s- 
«OiiuifKW»£  vitit  woKtfŕT*  fraprt^ľf  ar*  r-?  ry  r*re,  :«»! 

*rx&n  fnm  Frŕc>r*  ľvrofi«*Ts  a  JiiKiar  :r*«xľ^  <wr 
i&areľ»  *xvtužíur  ŕs»:«  ime  zr«L>isr  abw.^^  or  tae 

faJ.  urna  -sift  4ih*iw.     F«i«ir  icnŕr  ca5i»  b.  waicii  rw  aaaar*  oc  a*  ôij  arr 

**mcr*n*íK  9rx«mi^£  «nnL»r.  w*Z-ipŕd3*»i  t^turvts ;  ooie  or  íae  i«aae n^s^ 
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Fisr.  2. 


FUnure    of    the 
bumeruH.  (Gurlt.) 


cient  to  prove  the  possibility  of  this  form  of  fracture  without  the  aid  of 
Malgaigne's  clinical  proofs,  which  are    no  t  all  entirely 
beyond  suspicion  as  to  the  correctness  of  the  diagnosis. 

The  mechanism  by  which  the  fissure  is  produced  in 
long  bones,  in  those  cases  in  which  it  exists  alone,  is  not 
definitcly  known.  In  two  of  the  cases  mentioned  above, 
the  imraediate,  exciting  cause  was  extréme  violence  ex- 
erted  úpon  ono  end  of  the  fractured  bone  in  a  direction 
parallel  to  its  long  axis ;  this  is  suggestive  of  a  possible 
bending  of  the  bone  as  in  "  green  stick"  fracture,  with 
this  difference,  that  the  fracture  begins  at  one  end  and 
not  in  the  middle. 

This  mechanism  is  shown  very  plainly  in  a  čase  re- 
ported  by  Debrou  in  1843,  and  quoted  by  Gurlt  as  a  čase 
of  infraction  or  bent  fracture.  The  patient,  a  man  sixty- 
two  years  old,  fell  while  walking,  and  injured  his  thigh. 
Erysipelas  set  in  and  caused  his  death.  Ät  the  autopsy 
a  fissure  was  found  under  the  unbroken  periosteum  ex- 
tending  si  x  inches  downward  frora  the  trochanter  minor, 
and  this  fissure  could  be  raade  to  widen  by  pressure  úpon 
the  ends  of  the  bone. 

The  diagnosis  cannot  be  made  with  certainty,  except 
when  the  bone  is  exposed  to  direct  examination  through 
a  wound  of  the  overlying  soft  parts ;  but  it  can  be  in- 
ferred  with  múch  probability  in  some  forms  of  fracture  of 
the  limbs  with  which  it  is  usually  associated,  šuch  as  perforating  gunshot 
wounds  and  V-shaped  fractures  of  the  tibia,  and  from  the  symptoms  in 
fracture  of  the  skull. 

Except  in  the  bones  of  the  cranium,  or  when  it  extends  into  a  joint, 
the  importance  of  a  fissure  is  probably  slight,  and  is  dominated  by  that 
of  the  associated  lesions.  k  heals,  as  do  other  fractures,  by  bony  or 
fibrous  union.  In  some  cases  the  injury  has  been  promptly  followed  by 
suppuration  within  the  bone  and  a  train  of  consequences  ending  in 
death  or  amputation ;  in  others,  suppuration  has  been  discovered  two  or 
three  months  after  the  injury,  under  the  periosteum,  or  within  the  medul- 
lary  canal,  under  circumstances  which  make  it  probable  that  it  was  due 
rather  to  direct  contusion  of  the  bone  than  to  the  fissure  itself.  The 
extension  of  a  fissure  into  a  joint  is  a  serious  complication. 

(é)   True  incompletej  "  green- stick"  fracture  ;  bent  bone. 

Syn.  Fractura  incompleta,  Infractio.  Infraction,  Curvature  without 
fracture. 

This  variety  is  characterized  by  a  fracture  involving  only  a  portion  of 
the  thickness  of  a  long  bone,  and  combined  with  a  bending  of  the  bone 
at  the  seat  of  the  fracture.  It  is  made  by  some  authors  to  include  also 
depressions  or  partial  fractures  of  fiat  bones,  a  variety  which  will  be 
considered  in  the  next  section.  It  includes  also  the  rare  cases  of  simple 
curvature  without  recognizable  fracture. 

It  has  been  objected  that  a  rigid  materiál  like  bone  cannot  undergo  a 
sudden,  violent,  and  permanent  change  of  form  without  fracture  of  all 
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its  fihres  at  the  point  where  the  change  takes  plače.  The  objection  13 
a  purely  verb&l  one.  It  may  be,  and  probably  is,  true  that  no  perma- 
nent  change  of  form  can  occur  without  some  shifting  o  f  the  relationa 
between  the  minuté  elements,  but  so  long  as  this  ahifting  caimot  be  recog- 
nized  by  the  means  at  our  disposal,  ao  long  as  the  continuity  of  the  bone 
is  actually  preserved,  it  cannot  be  said  that  a  fracture  exista. 

As  a  matter  of  fact,  ascertained  by  post-mortem  examination  and  by 
experiments  úpon  aniraals  and  úpon  cadavers,  there  exist  all  rlegrees  of 
change  between  simple  curvature  without  recognizable  fracture  at  any 
point  and  coraplete  fracture.  Anatoroically  a  diatinction  may  be  made 
between  simple  curvature  and  partíal  fracture,  but  clinically  the  diatinc- 
tion does  not  exUt.  Simple  curvature  has  been  produced  experimentally 
in  young  aniraals,  and  occasionally,  but  very  rarely,  úpon  the  bodies  of 
young  children  in  the  fibula  when  the  tibia  has  been  broken.  A  clínical 
and  post-roortem  demonstration  of  its  occurrence  has  never  been  made, 
if  we  except  a  single  apecimen  belonging  to  Prof.  Uhde,  of  Brunswick, 
the  ulna  of  an  adult  múch  bent  by  a  machinery  accident,  and  showing 
no  trace  of  fracture.  This  specimen  is  mentioned  by  Gurlt,  but  without 
detaits.     After  most  attempts  to  produce  this  variety  of  fracture  expe- 


Fig.  3. 


Ffg,  4. 


rimentally,  carcful  examination  showa  a  number  of  minuté  fractures  at 
the  point  of  greatest  curvature.  Ordinarily,  partial  fracture  appears 
as  a  short  transvcrse  fracture,  eontinuoua  with  oue  or  more  longitudinal 
onea  of  variablo  length;  sometimea  tliere  is  no  transverse  line  of  frac- 


INCOMPLETB  FRACTUKKS.  41 

ture,  but  only  oblique  ones  running  from  the  point  of  greatest  curvature 
upwards  or  downwards  along  the  shaft  of  the  bone.  The  appearance 
can  be  very  clo9ely  iraitated  by  over-bending  a  green  or  tough  stick,  a 
fact  that  has  given  this  form  of  fracture  the  name  by  which  it  is  very 
commonly  known.  The  periosteum  may  or  may  not  be  broken  at  the 
point  or  along  the  line  of  fracture. 

A  few  instances  are  recorded  of  supposed  incomplete  fracture  of  the 
neck  of  the  femur.  Here  the  mechanism  and  appearance  of  the  fracture 
are  quite  different  in  consequence  of  the  spongy  character  of  this  portion 
of  the  bone.  The  line  of' fracture  is  transverse  and  úpon  the  concave 
side,  and  is  produced  by  crushing,  not  by  over-bending. 

This  fracture  is  seen  most  frequently  in  the  bones  of  the  forearm,  then 
in  the  clavicle,  and  very  rarely  in  the  bones  of  the  leg,  arra,  and  thigh. 
In  the  forearm  the  convexity  in  the  great  majority  of  cases  is  úpon  the 
outer  side,  and  the  injury  is  usually  the  result  of  a  fall  úpon  the  hand. 
It  occurs  alraost  exciusively  in  children,  and  between  the  ages  of  1  and 
14  years.  In  a  čase  which  came  under  my  čare  in  1882,  the  patient 
was  a  large  stou  t  youth  of  18.  His  hand  had  been  caught  in  machinery, 
and  the  forearm  twisted  about  a  large  shaft ;  the  concavity  of  the  curve  was 
on  the  anterior  and  outer  side,  and  I  was  unable  to  straighten  it  entirely. 

The  chief  symptóm  is  deformity,  consisting  in  a  more  or  less  marked 
change  in  the  outline  of  the  lirab  or  bone,  a  change  that  can  be  raodified 
by  pressure  at  its  most  prominent  point,  but  without  crepitation  and 
without  abnormal  mobility,  except  sometimes  in  the  plané  of  the  curve 
itself ;  in  the  forearm,  for  example,  the  mobility  is  in  the  direction  of 
flexion  and  extension,  but  is  not  lateral.  There  is  also  localized  pain  at 
the  seat  of  the  fracture.  It  is  conceivable  that  this  fracture  raight  be 
produced,  and  that  the  elasticity  of  the  bone  raight  be  sufficient  to  restore 
its  shape  immediately.  The  only  means  of  diagnosis  in  šuch  a  čase 
would  be  the  localized  pain  and  the  history  of  the  injury. 

The  prognosis  is  favorable  as  regards  healing  and  reliéf  of  deformity. 
Ordinarily,  pressure  úpon  the  prominent  point,  with  or  without  moderate 
extension,  will  overcome  the  deformity,  and  it  has  been  observed  in  some 
cases  where  this  could  not  be  completely  accomplished  at  the  tirae  that 
spontaneous  restoration  of  form  occurred  within  a  few  months.  In  some 
cases  the  deformity  cannot  be  overcome,  the  bone  cannot  be  straightened, 
because,  apparently,  the  fragments  háve  become  so  interiocked  as  to 
oppose  a  mechanical  obstacle  sufficient  to  neutralize  all  the  force  that  i  t 
was  considered  justifiable  to  apply  to  the  reduction.  In  Malgaigne's 
čase  he  evidently,  though  unintentionally,  transformed  the  partial  frac- 
ture into  a  complete  one,  and  I  can  see  no  reason  why  this  should  not 
always  be  done  if  necessary  to  obtain  reduction  when  the  deformity  is 
great.  If  the  unrelievable  deformity  is  slight,  we  may  safely  trust  to 
continuous  elastic  pressure  by  means  of  a  splint  and  a  roller  or  rubber 
bandage. 

It  is  not  necessary  that  splints  or  other  apparatus  should  be  worn  for 
the  samé  length  of  tirae  as  in  cases  of  complete  fracture.  The  unbroken 
portion  of  the  bone  acts  as  a  splint,  and  prevents  displacement,  but  the 
samé  precautions  mušt  be  taken  against  a  too  early  or  incautious  use  of 
the  limb. 
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(r)  Depres8ions. 

These  are  incomplete  fractures  of  flat  bones,  not  involving  the  entire 
thickness,  and  accompanied  by  a  bending  of  the  unbroken  portion,  and 
a  depression  of  the  surface.  The  most  frequent  examples  are  presented 
by  the  cranial  bones  of  new-born  or  young  children  ;  the  fracture  is  on 
tlie  side  towards  which  the  bone  is  bent,  and  is  accompanied  by  one  or 
more  íissures  involving  the  entire  thickness.  Malgaigne  applies  the  term 
also  to  partial  fracture  of  the  ribs,  where  the  fracture  is  on  the  outer 
side,  and  is  produced  by  crushing.  The  importance  of  the  injury  is 
generally  due  to  accompanying  lesions  of  the  contained  viscera,  the 
brain,  and  the  lungs  in  the  cases  just  mentioned,  and  under  šuch  cir- 
cumstances  the  therapeutic  indication  is  to  raise  the  depressed  portion 
of  bone.  (These  mušt  not  be  confounded  with  depressed  fractures  of 
the  skull,  in  which  the  entire  thickness  of  the  bone  is  broken  and 
driven  in.) 

(d)  Separation  of  a  splinter  or  of  an  apophysis. 

In  this  variety  are  included  two  classes  of  fractures,  which  differ 
widely  in  their  móde  of  production,  but  háve  this  in  common  that  the 
fragment  does  not  comprise  the  entire  breadth  or  thickness  of  the  bone, 
and  that  consequently  the  continuity  of  the  latter  is  not  destroyed.  In 
the  first  class  a  splinter  or  fragment  of  bone  is  broken  off  by  direct 
violence,  often  by  a  cutting  inštrument  or  by  a  bullet;  in  the  second 
class  a  bony  prominence  is  tom  off  by  the  violent  contraction  of  the 
muscle  or  muscles  attached  to  it. 

The  separation  of  a  splinter  or  scale  of  bone  by  a  sword-cut  or  bullet 
is  not  uncommon  in  the  spongy  bones  or  the  spongy  extremities  of  long 
bones,  and  has  also  been  known  to  occur  in  the  shaft  of  the  tibia.  It 
is  an  injury  which  shoukl  be  classed  rather  among  wounds  of  bones  than 
arnong  fractures.  The  separation  of  a  splinter  by  direct  violence,  unac- 
companied  by  a  wound  of  the  soft  parts,  occurs  in  the  bones  of  the 
face,  at  the  crest  of  the  ilium,  and  at  exposed  points  úpon  the  extremi- 
ties of  the  long  bones.  Malgaigne  produced  it  once  experimentally  úpon 
a  rib,  breaking  off  a  piece  from  the  lower  border,  and  he  quotes  from 
Damlifort  the  description  of  two  specimens  of  splinters  of  the  shaft  of 
the  femur,  one  an  inch  and  a  half,  the  other  four  inches  in  length. 
There  is  no  record  of  the  manner  in  which  the  injury  was  produced,  and 
the  specimens  were  obtained  aťter  repair  had  taken  plače. 

Avulsion  of  an  apophysis,  or  of  a  scale  of  bone,  by  muscular  action,  is 
a  far  more  common  accident  than  the  one  just  described.  The  lesion 
consists  in  the  fracture  of  an  apophysis  at  its  base,  or  in  the  tearing  off 
of  a  portion  of  bone  to  which  a  muscle  or  tendon  is  attached.  The  frag- 
ment may  consist  oť  a  thin  layer  of  bone  corresponding  in  extent  to  the 
muscular  attachment  and  composed  almost  exclusively  of  the  cortical 
substance,  or  i  t  may  comprise  the  entire  thickness  of  an  apophysis,  as  in 
fracture  of  the  olecranon,  of  the  coronoid  process  of  the  ulna,  or  of  the 
coracoid  process  of  the  scapula.  In  like  manner  either  malleolus  may 
be  tom  off  by  forcibly  bending  the  foot  to  the  opposite  side,  or  a  condyle 
or  epicondyle  at  the  elbow  or  knee  by  forced  lateral  flexion  of  the  fore- 
arm  or  leg,  the  force  being  exerted  through  the  lateral  ligaments. 
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2.    COMPLETE    FraCTITRES. 

The  terra  compľete,  when  applied  to  a  fracture  of  a  long  bone,  índicates 
that  the  bone  is  divided  into  t«o  or  more  distinct  fragments  by  a  Hne  of 
fracture  crossing  its  long  axis. 

(i)  The  subáiviňon  aecording  to  the  directi<>n  of  the  Hne  of  fracture 
has  led  to  múch  discussion,  of  which  a  large  part  has  been  wasted  úpon 
verbal  subtilties,  The  old  division  was  into  transverse,  obIÍ<|ue,  and 
longitudinal  fractures,  names  which  convej  the  associated  ideas  with 
sufficient  distinctness.  Malgaigne  undertook  to  limit  the  term  transverse 
to  fractures  crossing  the  shaft  of  a  bone  at  right  angles  to  its  axis — and 
presenting  no  raarked  irregularities  of  outline  or  of  surface,  šuch  a  frac- 
ture, for  cxarapte,  as  would  be  obtained  by  breaking  a  radíah,  a  com- 
pariíon  from  which  one  of  the  names  of  this  variety,  fracture  en  rave, 
was  obtained.  He  said  he  had  not  been  able  to  produce  šuch  a  fracture 
experimentally  and  had  not  found  a  speciraen  of  one  in  any  of  the  patho- 
logical  rauseums  he  had  examined.  He  claimed,  therefore,  that  šuch  a 
fracture  did  not  exist,  except  in  certain  spongy  bones  or  apophyses,  auch 
as  the  acromion,  inferior  maxilla,  and  patella,  and  that  those  which  had 
been  dcscribed  as  šuch  were  eíther  oblizne  or  toothed. 

The  Bame  observation  had  been  made  nearly  a  century  before  by 
Camper,  as  Malgaigne  himself  subseiiuently  pointed  out,  and  there  can 


Fig.  6. 


Fig.  7. 


be  no  doubt  but  that  the  lin 
generál,  oblique  and  irregi 
the  other  hand,  they  erred 


r  of  the  sn-called  transverse  fractures,  is,  in 
ar,  as  claimed  by  these  authors.  But,  on 
in  being  to  o  absolute,  for  Gurlt  has  repre- 
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setited  in  his  subserptent  work  several  specimens,  two  of  whieli  are  Mľ- 
tainly  entitled  to  be  called  transverae  fractures  of  the  shaft  ftf  tíie  feiuur 
m  tlie  ítrict  seiise  of  tlie  term  (figa.  ti  and  7).  and  a  thirdias  tra 
fractnre  tbrough  tbc  bead  of  tlie  tibia  witb  splitting  oť  tlie  nrtienlar  end. 
Gerdy  bas  alao  deseribed  and  figuml  a  similarspeciraen.  The  variety, 
in  tlie  strict  sense  of  the  terin,  is,  doubtless,  verv  rare,  but  its  exiatenee 
eanniM  be  denied.  It  merges  into  the  oblioue  variety  by  changes  in  tbc 
generál  direetion  oť  the  Hoc  of  fractnre,  and  into  the  toothed  or  dentate 
variet]  l'V  ineraue  in  the  Bise  of  the  irregularitiea  úpon  its  surface. 
Clinically,  n  traneverae  i-  distinguíahed  from  an  oblíque  fracture  by  tlie 
fact  tluit  its  generál  direction  is  tratisverse,  and  prevents  overlapping  of 
the  fragmenta,  unlesa  tbere  is  also  aasociated  with  it  a  lateral  ďisphtCt- 
ment  eipial  to  the  diameter  of  the  hone  ;  and  from  a  toothed  fracture  by 
(In*  greater  abunruml  mobility,  erepitation,  and  easa  of  rednetion. 

Irregnl'arittes  of  outline,  dne  to  tlie  prewnec  of  prominences  of  vary- 
ing  height  and  hreadtli  oť  base,  are  found  in  all  fractures  of  the  shaft  of 

long  I ea,  as  inight  be  exneeted  iVoui  :l  cnn.'dderatimi  ■■[  tlu.'ir  invgnt.ir 

sbape  and  the  varíatioiis  in  the  thiekness  of  their  cortical  layer.  It  is 
only  when  these  prominences  are  sufficiently  1:>  r  „-<■  10 
serioosly  affeet  the  degree  oť  displueement  of  the 
fragments  and  tlie  possihility  in  tlie  completenesa  of 
the  rednetion  tbat  they  deserve  to  be  conaiáerod  H 
Constitutíng  a  dUtinet  variety,  tlie  toothťrf  J  r  ' 
Tlie  faet  tbat  these  teeth  or  prominences  may  becme 
so  wedged  together  by  the  violence  that  oaoe 
injiiry,  that.  iiotwithstanding  tlie  completeness  nf  the 
ťractnre,  its  usual  signs  may  he  greatly  dtminiahed, 
or  even  entirely  abaent,  is  of  e  a  peci  aí  importance. 
There  may  bc  no  abnormal  mobility,  erepitation,  or 
recogiii/allc  di-iilnceinent,  and  this  may  lead  to  an 
erroneous  diagnosis  of  simple  cotitusion  or  incotnplele 
fractnre.  It  is  more  commonly  tlie  čase,  I. 
thíit  BOtne  oť  the  prominences  are  broken  off,  consti- 
tutíng splinters,  and  tlmt  there  is  an  incomple 
ration  of  the  fractnred  surfaces,  a  separation  wLicli  it 
ÍS  íilways  'liltienli  and  soiiR'times  inijnvsible  I"  uver- 
come  completely  on  account  of  tlie  interlocking  oť  the 
smaller  fragments  and  the  prominences. 

This  variety  is  produced  more  ťrei|uently  by  dírect 
than  by  indirect  violence  or  innscuhir  action.  In  ex- 
perimerits  úpon  cadavers  it  has  bcen  found  that  frac- 
tures produced  by  a  heavy  blow  úpon  the  shaft  of 
tlie  bone  were  invariably  toothed  and  usnally  spľm- 
tend.  This  fact  is  oť  valne  in  the  diagnosis,  the 
iifficultíes  oť  which  háve  been  already  mennmied. 
In  the  diťficnlt  cases  ausastbesia  may  be  employed 
witb  advantage  both  for  making  the  diagno 
OOtTMting  the  displacement,  bot  it  mušt  be  remem- 
bejred  that  unleaadiaplaceDientexiats  forcible  bundliug 
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Pwith  tlie  object  onlv  of  making  an  accurate  diagnosis  is  not 


iployed  to  overcomo  ilcforraity,  even   if  it  i 
tB6  <•{  the  promínenĽes,  for  tlie  apľmtcrs  tlms 
Iherent  to  the  periostciim  and  thus  preserve 
eir  vitality,  and  do  not  interfere  ivith  re- 
eovery. 

The  V-thapedfracture  ofthe  tibia,  first 
dflacribed    by  (iosaelm,1    ie  an  important 
VMÍaty  of  tootbed  fraotures.     Tlie  injury  v» 
■tuTíilly  rtituatctt  iii  tlie  lower  half,  or  even 
lower  tbird,  ofthe  log,  and  ischaracter- 
rd  by  l  large  V-shaped  prominence  npmi 
the  kbteiior  and  inuer  margin  of  the  lower 
end  ofthe  upper  fragment,  a  ml  a  similarone 
úpon  tlie  posterior  margin  of  tlie  upper  end 
of  the  lower  fragment.     From  the  deprea- 
sion  or  re-entrant  angle  in  the  lower  frag- 
ment, vhich  correspondB  to  the  first-men- 
ttoned  prominence,  one  or  two  fiesures  paša 
Bpirally  downwarda  and  often   enter    the 
ankle-jomt.     It  19  thia  faet,  together  wítli 
the  diSoalty  of  making  the  reduction  and 
1  iiiiiitiiiiining  itnhen  matle,  thatgives  tliia 
ieiy  Ui  imporUnoe.     It  will  bu  deseribed 
■e  fully  inconiiectioii  witb  the  other  frac- 
M  of  the  tibia. 

An  oMúpie  fracture  of  a  longbone  isonc 
'.■•■lin.'li.a.-  tlie  namo  so  plaíuly  imlicatea, tlie     v, 
'on  of  the  line  of  fracture  is  interme- 
between  the    longítudinal  and  trans- 
ases  of  the  íhaft.     Generally  apeak'mg, 


eaults  in  the  fracture  of 
produced  usually  remain 

Fig,  to.  Fíg.  n. 


fractures  whose  direction 


1  Mémi.ir<-H  .!.■  In  ŕfmi.'-lié  d«  Chirnrgie,  tom.  \ 


• 


VARIET1ES    UF     FRAUTĽKE. 


does  not  v:irv  more  tlmn  15°  or '20°  from  either  axis  are  noí  ineludel 
uudcr  this  term;  tbey  are  clasaified  respectively  wíth  the  transv< 
longitudinal  fractures.     When  tlie  deviation  from  the  tranflveree 
more  tlian  46°,  tlie  fracture  ia  naraed  by  the  Freiich  autiiors  from  its  re- 
Bembknce  to  tlie  mouth-píece  of  a  clarionet,  fracture  en-bi  c-de-flútt  (fig. 
12),  a  fact  whiob  deserrea  menlion  only  on  account  ef  tlie  freqttenoy  v,  itli 


Fig.  12. 


which  tlie  term  is  encountered  in  Burgical  literatúre.     Tlie  lesa  the  oblt- 

quity  (rf  tlie  fracture,  that  ia,  the  more  nearly  it  approachea  the  tnttt- 
vene  ;i\'ía  of  the  bone,  tlie  more  numero  us  and  prominent  are  the  irregu- 
laritiea  tipon  ita  surfaee  and  the  more  nearly  does  it  coincide  with  the 
toothed  fractures  above  deseribed.  Tlie  obliquity  is  printer  wlien  tlie 
fracture  has  been  produced  by  iudirect  violence,  and  tlie  gmootbneaa  oí 
the  surface  o  f  the  more  obliijue  fractures  barmonizea,  therelbre,  with  the 
observation  previoualy  tuade,  that  toothed  ťraetures  are  usually  oauaed  by 
direct  víolenee.  The  greatest  degrees  of  oblíquity  are  found  in  the 
l'eniur.  tiliia,  and  clavicie,  more  rarely  in  the  ann  and  forearm, 
perbapa,  just  above  the  elbow.  The  especial  elimcal  importance  nf  ilie 
variety  ia  found  in  the  tendency  of  tlie  fragmente  tu  over-ride,  to  untlergO 
longitudinal  and  lateral  diaplaceraenta. 

f."iif,ifu<.ii>nil  fr&ctvret  are  those  in  which  tlie  direction  of  the  line 

of  fracture  corresponds re  or  lese  aceurately  to  that  of  the  longitudina] 

Uia  of  the  bone.  Houiäson,  and  after  bim  Oiirlt,  havo  ealled  attentioi] 
to  the  fact  that  a  diviaíon  of  tliis  claaa  into  two  v.irieties  based  Qpoé 
patbotogical  differeneea  bas  a  ti  iraportant  coľresniinding  elinical  siguiti- 
aanoe.  The  aimpleat  and  least  dangerous  kind  is  one  that  migbt  ba 
ealled  :iu  exlreme'y  oblique  f  r  ac  tur  e,  one  wliose  direction  is  nearly  par. 
allel  to  the  long  axis  although  it  crossea  the  bone  (fig.  18).  The  other 
and  more  8erÍou3  kind,  ia  that  in  which  the  main  line  of  ťracture  is  more 
exactly  longitudinal,  and  teiTiiinatea  al  one  or  both  ends  in  a  trans'Kfafl 
or  oblique  line.  Tlie  re&aon  of  this  differenee  appears  on  examination 
oT  the  diŕľerent  lesiona  and  of  the  manner  in  which  tbey  are  produced. 
produced  experimentally  the  complctest,  most  typical,  ťorm  of 
longitudinal  fracture,  one  running  the  entire  length  of  the  bone,  and 
givea  a  figúre  of  one  in  the  platew  attached  to  his  work,  bnt  there  ia  no 
reeonl  of  šuch  a  fracture  produced  during  liťe  and  verili  ed  by  Vi 
3*1  ic  tieareat  approacb  to  it  seema  to  be  one  reported  by  Oloquet  in  I*ol, 
■  od  quoted  by  most  aubsequent  wrítera  úpon  tlie  subject.     'i'he  patient 

1  ĽDnioa  Mŕdicale,  1S60,  and  Tri  ba  t  S  1j 
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ícll  from  a  roof  and  fractiired  hia  fcmur,  tlie  fracture  cxteiidiiijr  from  tlie 
itiii/i'ľinulyloiil  ootoh  to  the  trochanter  nunor;  it  waa  cxactly  loogítndina] 
i  Um  iowef  fb&r-fifíha  of  íta  lengtb,  and  then  deflected  to  tenníoatc  od 
ian>      iurfaoe  of  tlie  bone.     A  čase  remarkable  oľ  many  ■ooOBBta, 

Kip.  13.  ľiR.  u. 


m!   :i||i;iiviiH_v   a   lon^iludinal   fracture  of  tlie  most  perfect  type,   waa 

:m  tlie  aerviue  oľ  ľroťessor  Rose  at  Znricb,  and  tlie  aeeount  pub- 

inhed   by  liia  assistaut,  Krônlein,1  in  a  pape  r  on  longitudinal  fractiires. 

'in-  patíent  waa  n  man,  27  yiaraold,  who  received  hiainjury  in  tryingto 

vry  ladder.     The  right  humerus  waa  fractnred  longitudínally, 

iresumably   fchrongh   tlie   torsion  excrted  by   tlie   mnaclea,  tiie   fracture 

-uniung  from  tlie  shoulder  joint  to  tlie  elbow  joint.    Tlie  man  continued  to 

work  for  fourdays  ;  tlie  pain  and  the  swelling  increased,  and  lie  eniered 

:h<-  boapital  about  a  week  later.    Fluctuation  beeame  evident  in  the  couvse 

Cond  montli,  and  í'vai'inuiiiir  incisions  were  made  at  tlie  upper 

I   lower  end  of  the  arm,  through  which  tlie  fracture  waa  felt.     The 

rdge*  of  the  fracture  beeame  necrosed,  aeveral  lonj;  sequeatra  were  caat 

~,  and  tlie  patient.  aťter  pasaiug  through  many  couiplicationa  waa  dfo- 

charged  eured  at  tlie  end  of  two  yeara.     liotli  jointe  were  tirmly  anky- 

Among  Bouiaaon'a  peraonal  caaea  the  most  remarkable  on  many 
ľcounla  ia  one  tlint  mu  v  aerve  as  an  exani]ile  oľ  the  aeeond  or  more  dan- 
[trc.ua  kind.     A  man,  'Zl  yeara  of  age,  waa  cruahed  by  a  faliing  stone  a  ml 

1    r>.'ii!seh«Znitsciiriri  fur  Chir.,  t  S>73,  p.  132. 
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sustained,  together  with  other  injuries,  a  fracture  of  the  femur.  Three 
weeks  after  the  accident  tbe  Hrab  became  gangrenous  and  amputation  was 
performed  high  up.  The  femur  was  found  to  be  fractured  transvereely 
at  two  points,  one  in  the  lower  third,  the  other  just  below  the  trochanter 
minor,  and  the  interroediate  piece,  which  was  eight  inches  long,  was  split 
longitudinally.  The  patient  recovered.  Bouisson's  experíments  were 
all  made  úpon  dried  bones,  either  by  subjecting  them  to  extréme  violence 
applied  laterally  along  some  prominent  ridge  or  edge  by  means  of  a 
heavy  mallet  or  a  vise,  or,  in  imitation  of  a  gunshot  injury,  by  driving 
a  wedge  or  large  nail  in  to  them.  Laforgue  obtained  similar  results  by 
blows  úpon  the  lower  end  of  the  femur  and  upper  end  of  the  tibia  in  the 
direction  of  the  long  axis.  The  possibility  of  the  fracture  is  thus  estab- 
lished  both  clinically  and  experiraentally,  and  can  no  longer  be  called  in 
question. 

The  simpler  form  is  produced  usually  by  indirect  violence,  and  is  ac- 
companied  by  but  little  splintering ;  the  greater  gravity  of  the  other 
forra  seems  to  be  due  to  the  direct  violence  which  causes  it,  to  the 
splintering,  and  to  the  crushing  or  bruising  of  the  marrow,  conditions 
which  favor  ex  ten  sivé  suppuration,  and,  if  the  fracture  is  compound,  will 
probably  render  amputation  of  the  limb  necessary.  In  only  one  of  the 
cases  collected  by  Gurlt  did  the  patient  save  both  limb  and  life,  and 
in  that  čase  the  fracture  was  purely  longitudinal,  without  splintering, 
and  without  displacement. 

The  diagnosis  even  in  the  simpler  form  may  be  difficult  unlesa  the 
bone  is  so  nearly  subcutaneous  that  the  outline  of  the  fragmente  can  be 
felt.  In  the  severer  forms  it  is  often  impossible  to  this  extent,  that  while 
the  transverse  fracture  at  either  end  may  be  distinguished,  the  interme- 
diate  longitudinal  lines  may  escape  detection.  When  there  has  been 
múch  splintering,  a  probable  diagnosis  may  be  made  by  attention  to  the 
náture  of  the  violence  that  caused  the  injury,  the  extensive  swelling  of 
tlie  soft  parts,  the  distribution  of  the  pain  over  a  considerable  portion  of 
the  hone,  the  absence  of  angular  displacement  or  of  shortening,  and  peculi- 
arities  in  the  position  where  crepitation  is  found  and  the  manoeuvres  by 
which  it  is  obtained,  which  may  indicate  the  extent  of  the  fracture. 

There  are  no  special  indications  for  treatment  except  that  in  the 
severer  cases  the  probable  necessity  of  amputation  mušt  be  borne  in  mind, 
and  a  decision,  based  úpon  the  circumstances  of  each  čase,  mušt  be 
reached  as  promptly  as  possible 

(b')  Variet ies  dependent  úpon  the  seat  of  the  fracture.  A  fracture 
may  occupy  any  portion  of  the  bone  or  of  its  apophyses,  and  be  known  by 
the  name  of  the  portion  fractured  :  thus,  we  speak  of  fractures  of  the 
neck  of  the  femur,  of  the  lower  third  of  the  tibia,  of  the  shaft  of  the 
humerus,  of  the  intemal  malleolus,  of  the  outer  or  inner  condyle,  and  of 
the  acromion.  When  the  fracture  extends  across  the  expanded  lower  end 
of  the  humerus  or  of  the  femur,  and  also  downwards  between  the  con- 
dyles  into  the  joint,  it  is  called  intercondyloid  (fig.  18),  and  when  it 
follows,  in  children  or  adolescents,  the  Hne  of  the  conjugal  cartilage 
between  the  shaft  of  the  bone  and  the  epiphysis,  it  is  called  a  separation 
or  a  disjunction  of  the  epiphysis.     Only  the  last  one  requires  special 
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description  here,  intercondyloid  will  be  spoken  of  in  connection  with  the 
intra-articular  fractures. 

Separation  of  the  epiphysis. — Under  this  term  I  shall  consider  here 
that  elass  of  cases  in  which,  ossification  not  yet  having  been  completed, 
a  transverse  fracture  aeparates  the  shaft  of  a  long  bone  from  one  of  its 
epiphyses.  At  birth  the  epiphyses  of  the  main  bones  of  the  extremities 
are  wholly,  or  almost  wholly,  cartilaginous,  and  are  somewhat  longer  in 
proportion  to  the  shaft  than  they  are  at  the  time  when  ossification  be- 
comes  coinplete.  The  Hne  of  demarcation  between  the  epiphysis  and 
the  shaft  is  transverse,  except  where  it  is  raodified  by  the  presence  of 
unossified  tuberosities  úpon  the  outer  surface  of  the  bone.  Thus,  at  the 
lower  end  of  the  humerus  the  Hne  bends  upward  to  include  in  the  epi- 
physis the  outer  and  inner  epicondyles,  and  at  the  upper  end  of  the  tibia 
it  sends  a  tongue-shaped  process  downward  on  the  anterior  surface  to 
include  the  tuberosity.  Ossification  begins  in  these  epiphyses  by  one  or 
more  centrál  points,  and  extends  peripherally  until  it  occupies  all  but  a 
narrow  Hne  of  cartilage  at  the  junction  with  the  shaft.  This  Hne  is 
called  the  conjugal,  or  epiphyseal,  cartilage,  and  the  subsequent  growth 
of  the  bone  in  length  takes  plače  úpon  its  centrál  (diaphyseal)  surface. 
The  surface  of  union  between  the  epiphyseal  cartilage  and  the  shaft  is 
apparently  uniform,  but  the  union  is  strengthened 
by  minuté  interlacing  prooiinences  in  šuch  manner  ^'     ^ 

that  when  an  epiphysis  is  violently  separated — 
portions  of  the  shaft  of  greater  or  less  size,  usu- 
ally  mere  scales  of  bone,  are  torn  oflf  with  it. 
This  fact  furnishes  an  additional  reason,  if  one  is 
needed,  for  including  this  lesion  among  fractures. 
The  periód  at  which  bony  union  between  the  shaft 
and  the  epiphysis  becouies  complete  varies  with 
the  epiphysis  and  with  the  individual.  The  epi- 
physes which  form  the   elbow-joint   unite  before       scparation  of  the  lower 

r    J  .  J      .  .  epiphysis  of     the  femur. 

those  which  torm  the  upper  extremity  of  the  (Bryam.) 
humerus  and  the  lower  extremity  of  the  rádius ; 
while  those  which  form  the  knee-joint  remain  ununited  longer  than  those 
at  the  opposite  ends  of  the  samé  bones.  In  females  all  are  united,  as  a 
rule,  by  the  22d  year  ;  in  males,  by  the  24th  or  25th,  yet  instances  are 
not  lacking  in  which  the  conjugal  cartilage  has  persisted  until  a  múch 
later  periód. 

Many  experiments  háve  been  made  to  de  termíne  the  degree  and  direc- 
tion  of  the  force  necessary  to  produce  this  fracture,  and  to  supplement 
the  scanty  clinical  dáta  concerning  its  pathology  and  symptoms.  In  the 
verv  interesting  chapter  which  Gurltdevotes  to  the  subject  may  be  found 
abstracts  of  the  results  obtained  by  different  experimenters.  Gurlt  him- 
self  was  unable  to  separáte  any  of  the  epiphyses  by  direct  traction,  as 
others  had  done,  but  he  found  no  great  diflSculty  in  accomplishing  it  in 
children  less  than  a  year  old  by  forced  flexion  or  extension  of  the  joint, 
especially  of  those  joints  where  the  normál  range  of  motion  is  Hmited, 
the  elbow  and  knee.  He  was  also  able  to  produce  it  by  fixing  the  epi- 
physis, and  bending  the  shaft  in  the  antero-posterior,  or  in  a  lateral 

direction.     In  the  bodies  of  older  children  he  found  it  múch  more  diffi- 
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cult.  Salmon1  produced  experimentally  complete  and  incomplete  sepa- 
ration,  both  with  and  without  accorapanying  fracture  of  the  bone.  The 
periosteum  sometimes  remained  untorn  when  there  was  no  displacement 
of  the  fragmente,  but  usually  displacement  was  accompanied  by  the 
stripping  off  from  the  shaft  of  a  portion  of  its  periosteum,  which  re- 
mained attached  to  the  epiphysis.  The  crepitation  which  can  be  obtained 
in  complete  separation  has  not  the  sharpness  and  distinctness  of  that 
which  is  found  after  fracture  of  bone ;  it  can  be  produced  at  the  elbow 
after  reduction  of  the  displacement  by  rubbing  the  fragments  quickly 
backwards  and  forwards  against  each  other. 

Gurlt,  in  1862,  could  collect  only  seventeen  cases  of  separation  of  an 
epiphysis  during  life  in  which  the  diagnosis  was  verified  by  dissection; 
of  these,  five  were  of  the  humerus  (-t  of  its  upper  and  1  of  its  lower 
end),  four  of  the  lower  end  of  the  rádius,  five  of  the  lower  end  of  the 
femur,  and  three  of  the  tibia.  He  expresses  the  opinion  that  this  is  a 
rare  accident,  and  attributes  its  rarity  to  the  fact  that  children  are  seldom 
ex  posed  to  the  action  of  forces  sufficiently  violent  to  produce  the  sepa- 
ration. The  histories  of  these  seventeen  cases  show  that  the  violence 
was  múch  greater  than  that  which  is  the  usual  cause  of  fracture  at  the 
corresponding  periods  of  life.  In  three  of  the  cases  the  fracture  was 
produced  during  the  delivery  of  the  child  by  traction  úpon  the  foot,  arm, 
or  axilla ;  in  seven  by  severe  falls ;  in  five  the  iimb  was  caught  by  ma- 
chinery  or  between  the  spokes  of  a  wagon  wheel ;  and  in  one  separation 
of  the  upper  epiphysis  of  the  humerus  was  produced  in  a  child  three 
years  old  by  jerking  its  arm.  With  the  exception  of  the  three  new- 
born  children  only  one  of  the  patients  was  less  than  nine  years  old;  the 
oldest  was  eightcen. 

On  the  other  hand,  the  opinion  has  been  held  by  some  that  the  acci- 
dent was  not  by  any  means  so  infrequent  as  the  rare  mention  of  it  might 
indicate,  and  two  papers  háve  been  published  recently  in  support  of  this 
opinion.  Vogt2  reported  a  čase  in  which  the  left  humerus  had  become 
thirteen  ccntimctres  shorter  than  its  fellow  in  consequence  of  an  injury 
received  at  the  age  of  ten  years,  which  was  probably  a  separation  of 
the  upper  epiphysis.  He  claims  that  the  fracture  (separation)  without 
displacement  is  comraon  in  early  life,  and  heals  promptly  in  children  of 
strong  constitutions  without  leaving  any  evil  consequence3,  while  in  the 
weak  and  strumou3  i  t  is  the  frequent  cause  of  suppurative  disease  of 
the  bone. 

Brun^3  collected  eighty-one  reported  cases  in  which  the  diagnosis  had 
been  confirmed  by  direct  examination  of  the  seat  of  injury,  cither 
through  an  associated  wound  or  after  amputation  or  death.  In  eleven 
cases  the  injury  was  double  or  multiple ;  the  total  being  101,  divided  as 
follows : — 

1    Des  solutions  de  eontinuitC*  traumatiques  des  os  dans  le  jeune  age.     These  de 
Paris,  1845.     Quoted  by  Gurlt. 
8  Langenbeck's  Archív,  vol.  xxii.  1878,  p.  343. 
•  Idem.,  vol.  xxvii.  1882,  p.  240. 
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In  44  cases  the  patients  were  between  the  ages  of  ten  and  nineteen 
years,  and  in  8  between  one  and  nine,  the  maximum  of  frequency  being 
at  about  the  sixteenth  year.  Of  61  cases  in  which  the  exact  description 
of  the  fracture  was  given,  23  were  purely  epiphyseal  separations,  5  frac- 
tures  through  the  cartilage,  and  33  partly  diaphyseal,  that  is,  the  line  oi 
fracture  passed  through  the  "  ehondroid"  tissue  at  the  end  of  the  diaphy- 
sis,  a  tissue  which  is  partly  bone  and  partly  cartilage. 

He  argues  that  if  by  a  rather  hurried  search  he  was  able  to  collect  81 
šuch  cases,  the  number  of  simple  uncomplicated  fractures  mušt  be  very 
múch  greater,  and  that  the  injury  is  not  an  uncommon  one. 

My  personál  experience  of  the  subject  ia  limited  to  2  cases,  both  cora- 
pound.  In  one  a  boy  thirteen  years  old  caught  his  foot  in  machinery  and 
received  a  compound  comminuted  fracture  of  the  proximal  phalange  of 
the  great  toe  ;  I  could  see  and  feel  through  the  wound  the  smooth  carti- 
laginous  disk  limiting  the  epiphysis.  The  patient  made  a  good  recovery 
and  had  a  movable  joint.  In  the  other,  a  child  about  two  years  old,  the 
upper  epiphysis  of  the  right  fibula  was  tom  off  by  the  wheel  of  a  street 
car,  and  the  knee-jointopened.  The  fracture  was  exactly  at  the  junction 
of  the  epiphysis  and  the  shaft,  and  the  periosteum  of  the  latter  was 
entirely  stripped  off  for  some  dištance,  remaining  attached  to  the  epiphysis. 

The  symptoms  in  the  slighter  cases  described  by  Vogt,  cases  which 
might  be  classed  as  partial  fractures  or  even  as  sprains,  are  few  and  in- 
definite,  only  the  limited  line  of  pain  on  pressure  corresponding  to  the 
position  of  the  conjugal  cartilage,  and  the  generál  symptoms  of  con- 
tusion  or  injury  near  the  joint.  When  displacement  is  present  the  diag- 
nosis  of  fracture  is  not  usually  difficult,  its  position,  the  cartilaginous 
crepitus,  and  the  age  of  the  patient  are  the  points  úpon  which  the  differ- 
ential  diagDOsis  mušt  be  based.  If  at  the  samé  time  the  epiphysis  is 
dislocated  the  injury  may  be  readily  mistaken  for  a  dislocation  if  the 
examination  is  not  made  thoroughly. 

The  prognosis  in  the  slighter  cases  is  favorable,  in  the  more  severe 
ones  it  is  made  grave  by  the  severity  of  the  associated  injuries.  In 
addition  there  is  the  possibility  that  in  čase  of  recovery  the  subsequent 
growth  of  the  límb  may  be  checked  by  the  premature  ossifícation  of  the 
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cartilage.  This  arrest  of  growth  is  rare,  and  even  in  some  of  the  re- 
ported  cases  the  exact  náture  of  the  originál  traumatism  is  in  doubt,  for 
there  is  reason  to  believe  that  premature  ossification  of  the  cartilage  can 
be  induced  by  a  fracture  of  the  shaft,  and  the  cases  are  quite  numerous 
in  which  it  has  followed  inflaramation  of  the  bone. 

Bmns  reported  a  čase  in  which  the  shortening  of  the  humerus  in  an 
adult  following  separation  of  the  upper  epiphysis  at  the  age  of  two  years 
was  14  centimetres.  Bryant1  speaks  of  one  in  which  the  shortening  of 
the  humerus  amounted  to  five  inches,  and  of  another  (loc.  cit.,  p.  854) 
in  which  the  shortening  of  the  tibia  amounted  to  an  inch  in  two  years  in 
a  child  eight  years  old.     Other  cases  are  quoted  by  Vogt  and  Bruns. 

The  principál  reason  of  this  non-interference  with  the  growth  in  most 
cases  appears  to  be  in  the  frequent  situation  of  the  Hne  of  fracture  in 
the  layer  of  partly  formed  bone  adjoining  the  cartilage.  The  osteogenic 
layer  itself  is  not  directly  involved  and  its  function  is  not  interfered  with. 
Another  fact,  which  is  a  reason  why  the  interference  should  not  be  noticed 
rather  than  why  it  should  not  occur,  is  that  the  injury  is  by  far  most 
frequent  at  an  age  when  the  growth  of  the  skeleton  is  almost  completed, 
and  when  the  result  of  an  arrest  of  growth,  in  the  upper  extremity  at 
least,  might  easily  pass  unnoticed.  In  cases  mentioned  by  Gurlt  and 
llamilton  union  failed  and  a  false  joint  formed,  and  in  one  reported  by 
Esmarch*  a  large  abscess  formed,  and  led  to  the  removal  of  the  epiphy- 
sis and  a  portion  of  the  shaft  (upper  end  of  the  humerus) ;  the  injury 
had  been  mistaken  for  a  dislocation  of  the  shoulder,  and  two  attempts 
had  been  made  to  reduce  it. 

The  treatment  requires  no  especial  mention  here.  It  is  the  sarae  as 
that  o  f  other  fractures  in  the  samé  región,  and  will  be  described  in  con- 
nection  with  the  special  injuries  of  the  different  bones. 

(ť)  Intra-articular  Fractures. — The  proximity  of  a  fracture  to  a  joint 
is  always  of  importance  on  account  of  the  possibility  of  the  direct  im- 
plication  of  the  latter  in  the  injury  or  in  the  subsequent  inflammatory 
process  to  which  the  injury  gives  rise.  The  arthritis  which  may  be 
thus  set  up  adds  greatly  to  the  sufferings  of  the  patient,  complicates  the 
treatment  and  endangers  the  integrity  of  the  functions  of  the  joint. 
The  danger  is  greatest  when  the  fracture  extends  directly  through  the 
bone  into  the  joint,  and  to  this  variety  is  given  the  name  intra-articular. 
The  converse  term  extra- articidar  is  applied  to  those  fractures  which  are 
not  thus  complicated,  but  whose  seat  is  sufficiently  near  an  articulation 
to  raise  the  question  of  the  possible  communication  of  the  fracture  with  it. 

A  fracture  of  the  shaft  of  a  bone  may  be  made  intra-articular  by  a 
fissure  extending  into  the  joint,  as  in  the  V -shaped  fractures  of  the  tibia 
and  in  some  gunshot  fractures,  but  múch  more  commonly  the  main  line  of 
fracture  involves  a  portion  of  the  expanded  articular  extremity  of  a  bone 
lying  partly  within  the  capsule,  as  in  fractures  of  the  condyles  of  the 
humerus  or  femur.  Complete  fractures  of  the  patella  and  olecranon  are 
necessarily  intra-articular. 

A  special  signification  of  the  term  when  applied  to  fractures  of  the 

1  Surgery,  3d.  Am.  ed.}  p.  834. 

1  Archív  fiir  Klin.  Chirurgie,  vol.  xxi.  1878. 
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mur  rouat  be  noted.     Au  intra-nrticulnr  fracture  of  tlie  neek  of  tlie 
tg  ose  in  whU-h  tlie  Hne  of  fracture  lies  entirely  wíthin  the  cap- 
■  hen  tne  fracture  ia  entirely  externá!  to  tho  attachment  of  tnfl 
aule   it  ia  called  extra-articular,  and  when   partly  wUliin  and  par  ti  y 
iliout  it  in  cnlled  a  mixed  fraeture.     In  like  numier  we  speak  also  of 
.-■ieular  fraeture  of  tlie  neck  of  tlie  hmneruä,  meaning  one  tliat 
I  enliľdy  within  the  capaule. 

Iutnt-aľtietilar  fraetures   owe   thcír  importanee   to   tlieir  apecúil  aMr 
londitions  wlik-li  ri*tMľil  tlie  proceaa  of  rejiair,  iiilroduee  arthritie 
nplications,  make  proper  treatment  more 
ficult,  and  aŕľeet  tlie    prognoaia.      Toen 
*cial    conditions    are    tlie    comriimiÍentii>n, 
lally  free,  between  the  aoat  of  Eraetare  and 
BSňty  of  tlie  joint,  tlie   injury  to  tlie  ar- 
ular  cartíla^e  and  the  cupsnle,  and  in  most 
tsea  the  small  eise  of  the  fragment  trhich 
■M   il   dlfficult  or   impoäsible  to  apply  au 
.'iľiii  retentíve  apparatus. 

Tlie  effect  of  c< nunieation  hetween   the 

at  of  fraeture  and  the  eavity  of  the  joint  ia 
■  BBrfaoe  of  the  forosar  is  conetantly 

■  m  t  J  i  >_■  ser"-í:iii£iiinolenl  líqaid  that 
-  the  latter,  ne  lympb  trhich  ought  to  aid 
the  formatioti  of  ^ranulationa  to  unite  the 

>n,  ís  (iíluted  and  washed  away,  ': "f  'h* 

i  ■        ■  ■  i 

tbftt   iitnon,  it   DOt   preventeii   entirely,  is     Md  »pvui»  af  th*  «pf 
cly  to  he   tihrous.     The   filirous  character     m»n>t. 

íiiinn  whieli  in  so  freqaent  ondertheae 
onmat&ncee  has  been  thought  to  be  dne  to  the  apecíBc  action  of  the 
ľiviíit  I Í  n  1 1  i  <  1  iipini  the  jinimilatiiiii-s  liut  the  opiuion  bu  BOl  been  BUD- 
ted  by  satiidYii-tory  prmď.  The  -ihľI"  easi-  ľc|»irted  by  Jarjavay  and 
oted  by  Kollin1  may  háve  been  merely  a  emiieideiiee.  It  was  tliat  ot 
\  4")  yeara  old,  who  died  of  an  intereurrent  alfection  on  tho  42d 
ay  after  he  had  fractured  the  externá]  malleolns.  The  antopsy  ahowed 
e  absetice  of  inflanimation  in  the  joint  or  bone  ;  the  fragmente  traro 

_• I  poeition,  and  were  united  by  a  fibrnua  bánd  whieh  preaented  no 

ľ  of  Urtilagiuoiu  <>r  bony  structure.  ThoaC  vŕlio  claim  that  the  ab- 
0t  of  bony  nnion  in  thia  čase  waa  dne  to  the  oont&ot  of  the  synovia, 
rrlo'ik  tlie  jmssiliility  that  it  may  háve  been  a  aimple  coiucidence,  aud 
t  BbfOUl  anión  sometimes  oceura  where  ttiis  agency  \*  certainlv  imt 
'olved.  Somotimea  an  osteitia  ia  set  up  in  the  fragmente  whieh,  when 
Ud  to  t  I  j  •.  ■  pre-existing  synovitis,  in  sutficient  to  cause  necroaíaof  tlie 
iľiilnľ  aartitage  :m>l  probably  destroy  the  future  uaefulncas  of  the  joint. 
The  injury  to  the  otber  constituent  parta  of  the  joint  excítea  thorein 
inrlaniinatory  process  whieh  is  usiKilly  acute,  and  may  end  in  wuppit- 

■  [a  riTiy  caae  it  is  folloived  liy  a  thickening  and  loas  of  j.liatutity 
tbfl  Btpsule  and  periartieular  tissuca,  and  poäsíbly  by  the  fonuation  of 

Mtrtiotilai  banda  between  the  ópposin^  surfaces  of  bone  or  capaule, 

1   P»thologi«  extwne,  to!,  il.  p.  76 T. 
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which  iimí  permanently  restriet  tbe  range  oť  motion.  An  acute  arthrití* 
in  a  large  joint  ia  atwavs  a  aerious  afi'ection,  ťnll  of  danger  to  t  In-  lisu'.. 
and  even  to  the  life  of  tlie  patient. 

Diaplaeement  oť  tlie  fragmente  aftev  fracturo  of  tlie  articular  end  of  a 
long  bone,  as,  for  example,  oť  either  eondyle  oť  tlie  humorná  or  femur, 
ia  favoretl  by  the  action  of  tlie  attached  inusidea,  aml  h  ilimcult  to  oppose 
becanae  tlie  fragment  is  too  sniall  to  be  controlled  by  the  dm— íh^. 
When  the  fracture  ia  not  only  intra-articular  but  also  interoondyloia, 
that  is,  when  both  condyles  are  aeparated  from  tlie  siiaft  and  alsu  íVmu 
each  other,  this  difficulty  is  mach  inereaaed  ;  the  two  ťragmenlš  s<r|.ín atc 
laterally,  and  the  other  member  of  the  joint  is  drawn  up  by  the  ťmidiy 
oť  tlie  museles  into  the  interval  between  tliem.  Consei|uently,  wlicn 
unionhas  takt-n  plače  the  fimetiona  of  tlie  joint  are  ťouml  to  bo  dimillisbod, 
or  entirely  deairoyed,  by  tlie  change   in  tlie   relatiooa  oť  the   articular 

Rg.  18. 


li 


•  to  each  other,  or  by  overgrowth  of  the  callua  iu  the   interval, 

J 1 1  young  ] ple  who  havc  not  yet  reaehed  their  ť\dl  staturo,  and  whoafl 

I -  are  pr '  to  execasive  aml   irregular  formation  of  callus,  tliia  is  a 

frťHjuent  cauae  of  crippling,  eapueinlly  at  the  elbow,  where  the  cattui 

may  íill  up  the  oleoranon  or  the  eoronoid  foasa  and  oppose  an  inaur- 

le   raeclianical  obstacle  to  the  moveinents  of  flexion  aml   exteu- 

'!'  ieae  ohangea  «ill  be  atudied  more  ťully  in  conneotioo  witb  thi 

ttbfact  of  repair  of  fractures. 

íha  diag nosia  in  the  caae  oť  a  simplc  fiaaure  extending  from  the  frac- 

tura  to  the  j I  can  be  based  upon  tliu  náture  oť  the  main  fracture,  upoo 

■  ...n  kinds  are  asually  complicated  hy  nastire,  and  opoa 
the  ooeurrence  of  itiflamioation  within  the  joint;    in  the   other  oaaee, 

■■■  Frac  t  u  n nupies  the  articular  end  oť  the  bone,  it  ia  made  bj 

u  of  the  síze  and  ahape,  of  the  fragment  and  of  the  deľormity. 
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It  often  happens  that  blood  e3capes  so  freely  from  the  tom  vessels  that 
it  fills  up  the  cavity  of  the  capsule,  and  by  preventing  palpation  of  the 
bony  parts  makes  an  exact  diagnosis  very  difficult. 


3.   MULTIPLE  FRACTURES. 

Under  this  term  are  included  siraultaneous  fractures  of  two  or  more 
bones  in  different  parts  of  the  body,  and  two  or  more  fractures  of  the 
sarne  bone  at  different  points.  The  latter  variety  passes  by  gradations  in 
the  size  and  number  of  the  fragments  into  that^  known  as  comminuted 
fracture  ^  which  will  therefore  also  be  considered  under  this  head.  The 
simultaneoua  fracture  of  both  bones  of  the  forearm,  or  of  the  leg,  is  not 
called  a  mul  ti  plo  fracture,  and  Malgaigne  also  excludes  from  this  class 
the  fracture  of  two  or  more  adjoining  ribs. 

The  simultaneous  fracture  of  two  or  more  bones  may  be  produced  by 
a  great  variety  of  causes,  and  its  importance,  so  far  at  least  as  the  life  of 
the  patient  is  concerned,  depends  largely  úpon  the  immediate  cause  of 
the  injury.  When  this  cause,  as  is  so  frequently  the  čase,  is  found  in 
the  action  úpon  the  body  of  extréme  violence,  as  in  a  fall  from  a  great 
heiirht,  the  explosion  of  a  boiler  or  of  a  blast,  the  caving  in  of  an  em- 
bankment,  or  the  fall  of  a  heavy  block  of  stone,  it  often  involves  šuch 
8erious  injury  to  other  organs,  or  so  múch  shock  to  the  systém,  that 
death  terminates  the  čase  promptly ;  or  the  local  injury  is  so  great  that 
the  surgeon  is  called  úpon,  not  to  treat  a  fracture,  but  to  perform  au 
amputation.  When,  on  the  other  hand,  the  fractures  are  caused  by  a 
moderate  violence  exerted  only  úpon  the  limbs  which  are  broken,  the 
prognosis  is  not  múch  more  untavorable  than  in  similar  single  fractures. 
Dupuytren  first  called  attention  to  the  fact  that  while  the  danger  of 
wounds  and  fractures  is  undoubtediy  greater  when  they  are  numerous, 
yet  it  does  not  increase  in  direct  proportion  to  their  number  ;  on  the 
contrary,  when  there  are  several  fractures  each  one  runs  a  milder  course 
in  generál  than  if  it  were  single.  Malgaigne  and  Valette  repeat  and 
confirm  this  statement  so  far  as  it  relates  to  simple  fractures,  and  the 
former  suggests  as  a  possible  explanation,  that  when  the  vital  force  is 
thus  distributed  among  several  points,  it  cannot  excite  as  múch  reaction 
at  each  as  it  could  do  if  confíned  to  a  single  one. 

In  Malgaigne's  list  of  2358  fractures  there  were  30  patients  present- 
ing  67  fractures,  counting  those  of  both  bones  of  the  leg  or  forearm  or 
of  several  ribs  as  one.  They  were  distributed  as  follows :  One  patient 
having  4,  six  having  3,  and  the  rest  2  apiece. 
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VAK1ET1ES 


FRACTCKK. 


Fracture  of  a  single  bone  at  fcwo  separáte  pointa  \s  an  injury  of  rare 
oceurrence.  The  f'racturca  may  oceupy  tlie  shaft  alone,  or  tlie  shaft  and 
one  epiphysis  <fig.  19),  or  both  epiphyses  (fig.  20).  So  far  aa  known 
šuch  ťractures  bave   been  produced  only  by  direct  violence,  usually  a 


Fig,  19. 


Fig.  20. 


iof  tha  t*g.  3ful»t>li!  ructureoŕ  Hit  ukuli. 

eruahing  force  exerted  by  a  large  nml  lieavy  body,  Šir  Astley  Coopeť 
reported  a  čase  of  double  fracture  oť  the  shaft  of  the  humerus  in  a  mail 
seventy-one  years  old  by  a  fall  against  the  edge  of  a  eurbatonc. 

Muliiple  ťractures  charaeterized  by  coramunieating  liuea  oT  fracture 
and  the  couscfjuent  production  of  several  ťragraents  of  largo  size  are 
múch  more  common,  and  are  fouud  in  the  ahafts  and  epiphyses  of  long 
honos  and  alsn  in  ahort  bonea.  They  may  be  produced  by  indireet  as 
well  as  by  direct  violence,  and  in  their  simpler  fornis  are  usually  the  re- 
suh  either  of  the  breakiug  »fľ  of  sorae  of  the  prominencea  of  an  oblique 
or  dentaie  fracture,  or  of  tlie  apliiitering  acťion  exerted  úpon  an  epipliy- 
sis  by  the  brokcn  end  of  the  shaft.  These  fragtnents  exert  au  important 
inHuonce  úpon  the  oourse  aud  termination  of  tbc  čase  ;  if  numerous,  and 
if  aeparated  also  more  or  lesa  completely  frora  the  periosteum  through 
wbicli  alone  their  uourishraent  can  be  aaatired,  they  may  act  as  foreígn 
bodies,  excite  suppuration,  and  finally  be  expelled,  aometimes  only  after 
the  lapse  of  several  yeara.     By  becoroing  lodgcd  between  the  principál 

1  Ghv'b  Hi*p.  R.'portB,  vol.  Iv.  183B. 
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fragmente  of  the  shaft  of  a  bone  they  may  prevent  complete  reduction 
of  the  displacement,  and  render  a  certain  amount  of  deformity  or  short- 
ening  unavoidable  ;  and  when  formed  by  portions  of  the  articular  end  of 
a  bone  they  are  almost  certain  to  interfere  seriously  with  the  future  use- 
fulness  of  the  joint  by  modifying  the  relations  of  its  opposing  surfaces. 

Comminuted  Fractures. — Strictly  speaking,  a  coraminuted  fracture  is 
one  in  which  a  portion  of  a  bone  is  broken  up  into  small  fragraents,  and 
in  that  sense  the  term  is  now  generally  understood,  aJthough  Dr.  Hamil- 
ton1  uses  it  as  a  synonym  of  multiple,  without  regard  to  the  size  of  the 
pieces.  That  the  classification  is  somewhat  vague,  and  that  the  boun- 
dary-line  between  this  variety  and  that  of  multiple  fractures  is  uncer- 
tain,  is  the  natural  result  of  the  innumerable  gradations  in  size  between 
the  largest  and  the  smallest  fragments,  and  of  the  frequent  combination 
of  widely  different  sizes  in  a  single  čase,  but  fortunately  this  is  without 
importance.  This  variety  also  includes  impacted  fractures  and  fractures 
with  crushing,  which  are  of  frequent  occurrence  in  the  expanded  ends  of 
the  long  bones,  especially  in  the  old,  and  are  usually  accompanied  by 
absolute  loss  or  destruction  of  a  considerable  amount  of  the  spongy 
tissue. 

Comminuted  fractures  present  notable  differences  in  the  size  and  núra- 
ber  of  the  fragments  and  in  their  relations  to  each  other  and  the  sur- 
rounding  soft  parts.  A  bone  may  be  broken  into  many  fragments,  and 
yet  the  relations  of  the  pieces  may  be  well  preserved  by  the  support 
given  to  them  by  the  periosteum  and  adjoining  tissues.  This  is  especi- 
ally the  čase  in  the  short  bones  and  in  the  spongy  portions  of  the  long 
ones.  On  the  other  hand,  the  fragments  may  be  so  numerous  and  so 
thoroughly  detached,  and  the  surrounding  muscles  so  crushed  and  tom, 
that  the  limb  feels  like  a  bag  full  of  bones  ;  or  one  of  the  fragments  may 
be  driven  into  another  and  impacted  among  the  pieces  into  which  the 
latter  is  spHt.  Under  these  last  conditions  the  limb  is  shortened,  but  ab- 
norraal  mobility  and  crepitation  may  both  be  prevented  by  the  firrnness 
with  which  the  fragments  are  wedged  together.  Permanent  deformity 
is  rendered  inevitable  by  the  separation  of  the  fragments  and  the  de- 
struction of  a  certain  amount  of  the  spongy  tissue. 

When  the  bone  has  undergone  the  common  senile  change  character- 
ized  by  rarefaction  of  its  spongy  tissue,  interstitial  atrophy,  this  impac- 
tion  may  také  plače  without  splitting,  but  with  crushing  and  practical 
destruction  or  condensation  of  a  portion  of  one  or  both  fragments,  and 
a  similar  effect  is  sometimes  produced  in  the  short  bones  without  impac- 
tion ;  the  bone  is  simply  crushed  together  or  compressed.  This  is  the 
so-called  fracture  with  crushing,  and,  although  most  common  in  ad- 
vanced  life,  is  frequently  seen  in  the  vertebne  without  senile  change. 
The  meshes  of  the  spongy  tissue,  which  are  filled  with  fat  and  bounded 
by  thin  lamellse  of  bone,  are  broken  down  and  their  contents  squeezed  out, 
so  that  an  absolute  and  often  considerable  loss  of  substance  results,  which, 
if  not  made  good  by  the  formation  of  new  bone,  leads  inevitably  to  a 
permanent  deformity,  or  to  a  failure  of  union  between  the  principál  frag- 
ments. 

1  Fractures  and  Dislocations,  3d  ed.  p.  27. 
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Tlie  canse  of  cornmiiiuted  fr.ictures  of   tlie  shaft  of  long  bonea  is 
usually  direct  víolence,  sueli  as  tlie  paasagc  aeross  tlie  litub  of  a  loaded 


vqgon  or  tlie  fnll  of  a  beavy  body  ;  in  tlie  spon^y  boties  of  tlie  foot,  or 
i  ti  tlie  vertebrie,  it  is  sometiines  produeed  by  it  ľull  úpon  thc  feet  ťrom  a 
lieiglit,  and  ín  tlie  expanded  ends  of  tlie  ton  g  b0O68  by  eitlier  direet  or 


indirect  violetice.  On  the  other  bánd,  a  coniminuted  frachire  of  the 
neek  of  tlie  humerus  or  feninr  ean  be  produceit  in  persona  whose  bones 
bave  utidergone  senile  ebange  by  very  slight  causea,  šuch  as  a  mísstep 
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or  a  fall  úpon  the  floor  while  walking.  When  the  injury  is  caused  by 
direct  violence,  the  soft  parte  are  usually  involved  to  šuch  an  extent  that 
the  fracture  is,  or  soon  becomes,  a  compound  one.  In  the  treatment  of 
compound  comminuted  fractures,  only  šuch  fragments  should  be  removed 
at  the  first  dressing  as  are  entirely  loose  in  the  wound  or  but  very 
slightly  attached. 

A  positive  diagnosis  of  coramiimtion  may  sometimes  be  made  by  direct 
exploration  of  the  seat  of  fracture  through  an  accompanying  wound, 
or  by  palpation  of  the  fragments  where  the  bone  is  subcutaneous.  Under 
other  conditions  the  surgeon  mušt  often  be  content  with  a  u  probable" 
diagnosis  based  úpon  the  náture  and  móde  of  action  of  the  causative  vio- 
lence, úpon  the  seat  of  the  fracture,  and  úpon  the  age  of  the  patient. 

4.  Compound  Fractures. 

A  compound  fracture  is  one  in  which  communication  between  the  seat 
of  fracture  and  the  external  air  is  established  through  a  wound  of  the 
soft  parts.  The  existence  of  this  communication  has  an  important  intíu- 
ence  úpon  the  prognosis,  one  that  depends  not  úpon  the  simple  addition 
of  another  traumatism,  or  úpon  the  greater  violence  that  has  caused  the 
fracture,  but  úpon  the  modification  which  the  contact  of  the  air  produces  in 
the  process  of  repair  and  úpon  the  train  of  serious  complications  which  may 
result.  The  difference  between  simple  and  compound  fractures  is  similar 
to  that  which  exists  between  subcutaneous  and  open  wounds  ;  in  the 
former,  recovery  takes  plače  in  the  great  majority  of  cases  speedily  and 
without  suppuration ;  in  the  latter,  suppuration  is  often  inevitable,  and 
the  patient  is  exposed  to  all  the  complications  to  which  it  may  give  rise 
or  for  which  it  may  furnish  the  opportunity.  It  is  not  the  simple  addi- 
tion of  an  external  wound  that  introduces  the  element  of  danger,  but  it 
is  the  communication  between  the  two  and  the  consequent  possibility  of 
a  change  in  the  character  of  the  reparative  process  at  the  seat  of  frac- 
ture, of  irritation  of  the  medullary  and  spongy  tissue  of  the  bone,  of  de- 
composition  of  the  discharges,  and  of  the  absorption  of  the  products  of 
this  decomposition  which  is  specially  favored  by  the  presence  of  an  open 
medullary  canal,  and  by  the  difficulty  of  properly  draining  the  irregular 
and  deeply  situated  cavity.  A  coexistent  wound  of  the  soft  parts  which 
does  not  communicate  with  the  fracture,  even  if  in  its  immediate  neigh- 
borhood,  does  not  create  the  samé  danger,  and  does  not  entitle  the  frac- 
ture to  be  called  compound;  the  fracture  remains  a  simple  one  and  pur- 
sues  the  usual  course,  the  wound  usually  having  no  more  effect  úpon  it 
than  if  it  were  at  a  dištance,  except  in  so  far  as  it  may  interfere  with 
the  application  of  a  splint.  An  additional  element  of  danger  arises  from 
the  usually  greater  causative  violence,  and  lies  in  the  greater  probability 
of  the  coexistence  of  other  complications,  šuch  as  hemorrhage  from  a 
wounded  vein  or  artery,  ruptúre  of  a  nerve,  or  communication  of  the 
fracture  with  a  neighboring  joint. 

It  is  impossible  to  make  an  exact  statistical  statement  of  the  prognosis 
in  compound  fractures,  for  the  reason,  among  others,  that  the  results  ob- 
tained  in  different  hospitals  vary  widely.  It  is  unquestionable  that  of 
late  years,  especially  since  the  more  generál  adoption  of  antiseptic  treat- 
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ment  and  tlie  greatercare  mul  attontion  givcn  to  obtaining  thorough  drain- 
age  aml  niaintaiiiing  cleanlincsa  oť  tlie  wounds  whieh  tlie  discussion  of 
that  aubject  liaa  produced,  the  resulta  háve  beeu  múch  improved.  It 
BNtnt  hardly  probable  that  the  experienceof  Volkraann,  who,  previous  to 
1873,  loät  by  death  three  out  of  every  four  cases  of  compound  fracture 
in  hishospital  service,  wiľl  everbe  repeated;  while.on  tlie  other  bánd,  the 
most  perfcct  treatment  will  not  always  obviate  the-  necessity  ťor  amputa. 
tion  or  the  risks  of  hennuTliage,  slinok,  and  delirium.  As  an  evidence 
of  what  may  be  obtained  l>y  antiseptic  treatment,  I  may  t[UOte  Hr.  t&BC- 
Cormac's  report,1  of  sixteen  successive  cases  of  compound  ťractnres,  2  of 
the  feinur,  3  of  tlie  upper  extreuiity,  and  11  of  the  tibia,  thus  treated, 
whieh  fumished  fourteen  reeevenes,  one  amputation,  and  one  still  under 
treatment  ťor  dehtyed  union,  Volkmaun,5  in  liis  address  on  Snrgcry  be- 
ťnre  tlie  International  Medical  Oongrcss  in  lHSl.said  he  had  treated 
antiseptically  13">  suucessive  compound  fraetures ;  133  reeovered,  1  dietl 
of  ťat  embóliám,  aml  1  of  delirium  tremens. 

Compound  ťracturea  nre  most  ťreipient  in  the  lower  extremity.  and 
i-oinpťise,  aceordiug  to  Gurlt,  nearly  X  t  i  per  cent.  oť  all  fVaetiiľes  of  tlie 
liinhs.  Kxoluding  ťracturea  oť  the  inetacarpal  mul  nietatarsal  bones  and 
phalanges,  they  oeeur  most  frei|Uently  in  both  bones  of  the  leg,  17.96 
I"  i  cent.  ;  thenin  bo  t  h  bones  oť  the  forearm,  11.118  percent.  ;  then  in  the 
shaťt  oť  the  feoiur,  7. Oň  per  cent.;  atid  then  in  the  humerus.  6.66  per 
cent.  They  are  most  dangeroua  when  the  bone  is  deeply  covered  by  the 
soft  parta,  leaat  dangerous  when  it  is  subeutaneoua. 

They  are  produced  by  both  direet  and  indirect  violence,  but  more 
ťrequeutly  by  tlie  former  than  by  the  latter,  aml  in  that  čase  are  iduľIi 
more  rarely  accompanied  by  clean-cut  wounds  than  by  bruising  and 
eruahing  of  the  soťt  parta.  The  communicating  wound  may  be  riiade 
tieni  without  inwarda,  or  trom  withín  outwarda ;  in  the  ťormer  manner, 
when  the  violence  is  dircet,  by  immediate  diviaion  oť  tbc  soťt  parts  dom 
to  the  bone,  or  by  their  suhse^uent  sloughing  in  consequeoce  of  the 
contusion  they  háve  reeeived  ;  from  witliin  outwarda  when  tlie  end  of 
one  of  the  fragmente  ia  ťorced  through  the  akin,  or  when,  in  the  ease  of 
an  intra-articular  ťraeture  with  aecompanying  dislocation,  the  skin  is 
broken  by  being  stietched  aeross  one  of  the  bony  edges  or  pronfinenees 
oť  thejoint.  In  both  tlieš e  latter  cases  the  bono  projecta  through  the 
opening  in  tlie  skin,  whieh  is  uaually  small  enough  to  graap  it  tiglitly. 

A  ťraeture  that  ia  aimjile  at  firat  may  be  made  compound  by  the 
alougbing  oť  the  akin  over  tlie  projecting  end  oť  a  fragment  which  can- 
not  be  properly  reduced,  or  by  the  subseipient  forcing  of  a  fragment 
through  the  skin  by  the  careless  handling  of  those  who  firat  come  to  the 
patieuťs  aíd,  or  by  his  own  act  ditriug  delirium,  or  while  stil!  in  igno- 
rance  of  the  náture  oť  the  iujury  he  has  just  reeeived.  T  hus,  AmbroÍM 
Pare,  haring  bad  his  leg  broken  by  the  ítick  oť  a  horse,  stepped  quickly 
backward,  and  bringing  tiia  weight  úpon  the  broken  limh  ťorced  the  end 
oť  one  oť  the  fragments  thľougii  the  skin.  The  Engliah  aurgeon,  ľott, 
appreciated  thia  danger  so  fully,  that  when  he  sufľered  the  ťraeture  at 
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the  ankle  which  is  now  known  by  his  name,  he  refused  to  allow  him- 
self  to  be  raised  from  the  ground  until  a  shutter  had  been  brought  úpon 
which  he  could  be  carried.  Gurlt1  quotes  three  singulár  cases  in  which 
a  piece  of  the  projecting  bone  was  broken  off  outside  the  body.  In  one 
of  them  the  end  of  the  humerus,  broken  by  a  fall  from  the  mast,  was 
forced  half  an  inch  i  n  to  the  planking  of  the  deck,  and  a  piece  of  the 
bone  three  inches  long  broken  off;  in  another  a  piece  of  one  of  the 
bones  of  the  leg  more  than  an  inch  long  was  broken  off  in  the  ground  by 
contact  with  a  stone ;  and  in  the  third  a  piece  of  the  femur,  two  and 
three-quarter  inches  long  and  three-quartersof  an  inch  thick,  comprising 
half  the  thickness  of  shaft  of  the  bone,  was  found  in  the  patienťs 
trousers  after  a  fall  from  a  height  of  twenty  feet.  All  three  cases  re- 
covered,  the  last  one  with  an  angular  displacement  for  which  the  patient 
underwent  re-fracture  at  the  hands  of  Langenbeck. 

When  the  bone  projects,  or  can  be  seen  through  the  wound,  there  is 
of  course  no  difficulty  in  raaking  the  diagnosis.  But  it  is  not  always  so 
easy.  The  coexistence  of  a  fracture  with  the  recognized  wound  of 
the  soft  parts  may  be  determined  by  the  usual  diagnostic  methods,  and 
then  the  question  arises  whether  or  not  they  communicate  with  each 
other.  If  the  wound  is  large,  ragged,  and  badly  bruised,  the  finger  or 
a  próbe  may  be  cautiously  introduced  to  feel  for  bare  bone,  but  as  a 
rule,  šuch  explorations  are  rather  to  be  avoided.  If  the  doubt  cannot 
be  otherwise  cleared  up  it  is  better  to  consider  the  fracture  a  compound 
one,  and  treat  it  accordingly  :  if  it  proves  not  to  be  one,  no  harm  is 
done;  while  if  it  is  compound,  the  only  advantage  of  šuch  an  exploration 
would  be  the  recognition  of  fragments  that  might  need  to  be  removed,  a 
rather  rare  contingency.  There  are  two  other  symptoms  that  háve  a 
certain  diagnostic  value,  although  they  are  not  absolutely  pathognomo- 
nic  ;  hemorrhage  and  the  admixture  with  it  of  drops  of  fat  continuing 
for  several  hours  after  the  receipt  of  the  injury.  Hemorrhage  from  the 
soft  tissues  alone,  unless  arterial,  does  not  usually  last  long,  and  if  arte- 
rial  can  be  recognized  by  its  color,  while  the  bleeding  from  a  broken 
bone  is  always  more  profuse  and  long  continued.  Drops  of  fat  seen  in 
the  blood  immediately  after  the  accident  may  háve  come  from  the  sub 
cutaneous  tissue,  but  those  which  appear  after  the  lapse  of  several  hours 
are  múch  more  likely  to  háve  come  trom  the  marrow  of  the  bone. 

The  treatment  is  the  samé  as  that  of  other  fractures,  with  the  addition 
of  šuch  measures  as  are  rendered  necessary  by  the  wound  of  the  soft 
parts,  and  it  cannot  be  too  strenuously  urged  that  whenever  there  is  any 
hope  of  obtaining  primáry  union  of  the  wound  the  attempt  should  be 
most  carefully  made,  for  if  it  succeeds  the  fracture  becomes  a  simple 
one  and  pursues  the  usual  course  of  šuch  fractures.  When  the  wound 
is  small  and  clean-cut,  especially  if  it  has  been  made  from  within  out- 
wards,  the  surrounding  skin  should  be  thoroughly  washed  with  disinfect- 
anta  after  reduction  has  been  made,  and  the  limb  has  been  placed  in  a 
retentive  apparatus,  and  then  the  wound  should  be  covered  with  a  piece 
of  gold-beater's  skin,  oil-silk,  or  thin  rubber  cloth  fastened  down  on 
three  sides  by  raeans  of  collodion.     The  fourth  side,  which  should  be 

1  Loc.  cit.,  vol.  i.  p.  69. 
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tlie  dcpendont  orie,  ia  left  open  in  order  tliat  tlie  Mood  or  dischargcs  may 
ilrain  away.  Thtn  eoinpresaea  W8l  With  carbolized  fráter  should  be  laid 
OVM  tlie  wound,  and  renewed  aa  often  as  is  noccsaary  to  prevcnt  deeom- 
posítíon-  By  thia  means  tlie  wound  can  be  watched  aa  well  aa  if  it  were 
expoaed,  and  it  is  at  tlie  samé  tíme  kcpt  aaepťic.  Thia  ia  a  modifieation, 
iotrodiiced  by  Vci-neuil,'  of  tlie  old  method  of  treatment  by  occlusion, 
and  rendera  it  more  certain  aa  well  aa  appiíeable  to  a  larger  number  of 
cases.  Even  if  tbe  wound  of  tlie  akin  suppurates,  primáry  union  may 
také  plíiee  in  tlie  ileeper  portiona  and  serve  tbe  samo  important  purpoae 
of  rendering  tbc  fracture  simple  inatead  of  compound. 

If  the  soft  parta  are  erusheď  or  a  joint  largcly  opened,  ao  tliat  primáry 
union  is  not  to  be  hoped  for,  the  fracture  mušt  be  redueed,  and  tbe  limli 
perfecťly  immobilizcii  in  an  apparatua  tliat  will  pennit  tlie  wound  to  be 
propcrly  dreaaed,  and  by  a  proper  ilresaing  ia  meant  onc  tliat  aecurea 
araiDBtRe  and  clemlineas.  Tbe  full  Lister  mctliod  ia  to  be  highly  recom- 
meiided,  but  if  it  is  not  practicable  tbe  surgeon  may  still  hope  to  obtain 
an  equally  good  result  by  the  free  uso  of  curbolic  acid  and  cloae  atten- 
tiou  to  tlie  wonnd.  ľrof.  Mnrkoe1  baa  reeently  introiitieed  a  method 
which  baa  gh-en  excellcnt  results  botli  in  his  hands  and  in  tbose  of  otliera. 
He  paasea  drainage-tubea  through  tbe  wound  and  counter-openings  made 
for  tbe  purpoae,  and  injecta  a  2i-per  cent,  aoluiion  of  curbolic  acid  thrcc 
or  four  tiraea  each  day.  He  tbinks  the  carbolic  acid  haa  a  deaírablc 
topical  effeot  úpon  tbe  wounded  tissues  and  favora  healing  in  thia  inan- 
ner  aa  well  aa  by  preventing  decompositiou  of  the  iliaeharges.  If  the 
wound  can  be  kept  ascptie,  tlie  dangers  of  an  unsnceessful  attempt  to 
aave  tbe  limb  are  greatly  diminished,  and  the  patient  is  likely  to  reach 
the  periód  wben  a  secondary  aniputation  or  excision  can  be  perforrned 
with  a  good  prospeet  of  suceess.  liy  the  uae  of  antiseptie  rueasures  tbe 
Burgoon  may  be  often  spared  the  neeeaaity  of  deciding  promptly  úpon 
an  ampntation,  a  deciaion  which  in  doubtful  cases  ia  aiways  tbe  aourcc 
of  greut  anxiety,  and,  wben  not  accepted  by  the  patient,  is  liable  to  give 
rise  to  unjust  and  uníavorable  comment  if  he  is  fortunate  enough  10 
escape  with  hia  limb  and  liľe. 

5.    GUNSIIOT  FBACTintES. 

Gunsbot  fracturea  are  a  variety  of  compound  fractures  entitled  to 
separáte  conaideration,  not  merely  by  reason  of  tbc  speeial  náture  of  the 
violcnce  tliat  produces  tliem,  but  alao  on  acconnt  of  tlicir  severity,  their 
nuinerouseomplications,and  their  grnve  prognoaia.  In  speaking  of  tliem 
a?  compound  fracturea  tlie  fact  tbat  in  rare  inataucea  a  spent  bail  or 
fragment  of  shell  may  cause  a  aimplc  fracture  ia  not  overlooked,  but 
thesc  caaea,  althougli  literally  gunshot  fractures  by  virtue  of  their  cause, 
lielong  more  properly  to  some  of  tlie  otber  classea,  and  háve  but  little 
in  common  with  the  múch  more  grave  ones  tbat  háve  a  similar  origin. 

Gunahot  fracturea  may  occur  in  nny  part  of  the  skeleton,  but  tbose 
which  involve  the  bonea  of  the  cranium  or  tbc  trunk  are  generally  asao- 
ciated  with  viaccral  lcaiona  that  are  eitber  promptly  látal  or  of  šuch 
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mwrtftnce  that  the  fractnre  iteelf  becomea  a  mntter  «f  sceondnry  dob- 
ití.    Tlie  f  radare,  when  it  inrolrea  a  long  bone,  maj  ba  eiťher 
■artiul   or  ooroplete;  in  tlie  forwer  čase  large  or  small  gplintera  are 


■ukcn   «ff   by   a   balí    which   strikea    aonie    project- 

;   portimi   of    the   bone,  or   glancea    i'roio   íts  sliaft 

86)1    or,    more    rarely,   perforateB   it   entirely 

1  rjestroyiog  it;  continuity.     The  coraplote  frac- 

•cs  BBuaJly  .iliow  au  extréme  degree  oí  comminntion, 

liiij  Eaíurea    running   iip   and   dowu  tlie   shaťt 

-.  26,  27,  2»).     l'aually  the  balí  paaaes  entirely        U""'!in-J'Zl 

mgh  and  beyond  the  bone,  bnt  aonietiinea  fails  to 

1  then  lies  looae   in  tlie  adjoining  tiasuea  or  impacted  among 

-'.»).     It  occasionally  happena  in  tlie  amaller  long 

ifBUcfa  as  the  dbala  or  themetacarpal  bone  a,  that  tbe  bal!  carriesaway 

mplete  segment  of  tbe  aliaft,  and  tbus  cra&tea  a  gap  between  the 

H  tlie  two  tnain  fragmente  that  prevents  their  snbaequent  rennion. 

i  are  uometimea  called  "  resectioti  Fracturea."     The  gravity  of'shot 

■■;  n  ■•  i     I ii"  in  great  part  to  tlie  degrec  of  comroinution,  and  to  the 

.-  prhich  inaure  the  iuiplication  of  tbe  marrow  in  tbe  traumatism  to 

>  oonaiderahle    a  diorámu:  ;  tlie  resulting  osteo-myelitia  increaaea  the 

iin-ľ-  of  pyffitnia,  and  may  lead  to  necroais  of  the  sliaft  of  tlie  bone 

1  prolonged  suppuration,  which  enda  in  ampntation  or  in  the  deatb  of 

:  by  exhauation. 

rta  about  the  traek  of  the  balí  are  always  ao  bruised  and 
m  tlmt  íloaghingand  suppuration  are  inevitablc  ;  and  in  civil  praetice, 
ierc  the  injnry  ia  múch  more  comwonly  cauaed  by  tbe  diacharge  of  a 

'  tam  Med.  and  ŕura.  Hii t,  of  the  War  of  tlie  Retwllion. 
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sliotgnn  at  ahort  range  than  by  a  rifle  balí,  tlie  destruction  "ť  éasae 
i-  eM'e]>tioiiallv  grenr,.  Tlie  proportion  of  seriotis  assuciatcd  iujuries  to 
tlie  nerves  and  bloodvessela  is  grcater  than  in  compound  fractures  dne  to 
otlier  causes,  and  they  arc  espeL-ially  liable  to  deelaro  themselvcs  by 

Fig.  29. 


sť'Ľ'nnliiry  hemiiľrliages,  tlie  result  of  the  aloughing  of  vessela  that  liave 
been  hruiaed  but  no  t  immediately  divided  by  the  projectíle,  or  that  huve 
uleerated  from  prolonged  contact  with  the  balí.  or  a  portion  of  clothing, 
or  a  fragment  of  bone.  Anotlier  iraportant  and  freijueut  complication  is 
tlie  implication  of  a  joint  by  extension  of  a  fissure  to  it,  a  Domplication 
which  may  be  eveti  more  serioua  in  its  coiiaeipiencea  tlian  iť  tlie  artieular 
end  OÍ  tlie  bOne  were  itaelť  tlie  nuat  of  tlie  principál  injury,  for  it  may 
lead  to  a  secondary  amputation,  whereas  under  tlie  otber  circumstanccs 
a  useful  límb  may  be  preserved  by  resection  of  the  joint,  or  a  primáry 
amputation  be  performed  witli  a  betier  proapect  of  aucceea. 

The  treatment  and  prognosis  of  gunshot  ťractiirc  háve  been  eatabliahcd 
maitily  by  the  resultó  of  military  surgery,  and  are  not,  perli  a  ps,  entirely 
appliťable  to  CM68  omirring  in  civil  practice,  because  tlie  exigencies  of 
tlie  lielii  of  battlc,  the  lack  of  opportunity  for  the  čare  and  preeautiona 
that  should  be  immediately  takeu,  the  exposure  oťteu  prolonged,  the 
necesaity  for  repeated  transport  over  bad  roads,  tlie  crowded  lioapitals, 
and  the  inabilíty  of  the  ovenvorked  surgeona  and  nurses  ťi  give  eudi 
ease  tlie  attentive  personál  eare  which  is  so  desirable,  uombiue  to  often 
force  nn  amputation  wliere,  under  more  ťavorable  eircumstances,  conaer- 
vntive  treatment  niight,  be  auccessťul.  The  indicationa  alao  are  that  the 
use  of  carboliKed  dre.ssinga  mi]]  íiave  tlie  samé  effect  in  improving  the 
prognosis  witli  respect  to  both  life  and  Hinb  in  tlii.s  class  oťeases  that  it  has 
had  already  in  othera.1  The  choice  of  treatment  lies  between  amputation, 
exeifion  of  a  joint,  and  pure  conservative  treatment  in  which  the  inter- 
ference  is  limited  to  removal  of  foreígn  bodies,  proviaion  for  thoroagb 

1  See  Bomť  renilirkalile  MM  of  cotisťrvntive  treatmt'iit  nflpr  giuiubľit  wmiinl-  bJ 
HtarU  i«  ti,.-  HnM«i-Tiirlíii.li  Wv  nf  187MB  Id  MwConnío-a  idclMN,  lo*  ott 

iu  Lis  AnliaeiniĽ  Surgery,  Smith,  Líder  &  (u.,  1É60,  p.  41. 
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drainage,  and  giving  exit  to  pus  and  splinters  when  they  present  them- 
selves.  The  question  will  be  considered  more  in  detail  in  tbe  chapter 
on  Treatment,  and  I  shall  limit  myself  here  mainly  to  the  restatement 
of  some  of  the  conclusions  arrived  at  by  Mr.  Longmore,1  Professor  of 
Military  Surgery  at  Netley,  by  Professor  Langenbeck,*  and  Colonel 
Otis,  the  editor  of  the  Medical  and  Surgical  History  of  the  War  of  the 
Rebellion.  It  mu&t  be  borne  in  mind,  however,  that  since  these  opinions 
were  expressed  the  antiseptic  methods  of  treatment  háve  singularly  di- 
minished  the  necessity  for  sacrificing  limbs  to  save  life. 

AH  authoritie8  recognize  the  dangerof  operations  undertaken  during  the 
intermediary  periód,  that  is,  during  the  stage  of  intiammation  and  infiltra- 
tion  of  the  soft  parts,  which  begins  from  twenty-four  to  forty-eight  hours 
after  the  receipt  of  the  injury  and  lasts  until  the  acute  inflammatory  pro- 
cesses  háve  terminated  in  convalescence  or  in  chronic  suppuration.  An 
operation  therefore  mušt  be  done  at  once,  or  postponed  for  three  or  more 
weeks.  Colonel  Otis  gives  the  preference  unhesitatingly  to  the  primáry 
operation,  and  so  does  Mr.  Longmore  in  amputations,  while  Langenbeck 
recommend8  quite  as  strongly  secondary  excision  of  the  shoulder  and 
ankle  joints,  except  in  rare  cases  and  primáry  excision  of  the  elbow  and 
possibly  of  the  wrist. 

Excision  is  to  be  preferred  to  amputation  after  shot  fracture  of  the 
upper  articular  extremity  of  the  humerus,  when  the  main  vessels  and 
nerves  are  uninjured ;  and  Langenbeck  reports  two  cases  to  show  that 
extensive  laceration  of  the  soft  parts  is  not  a  contra-indication.  For  in- 
jury of  the  shaft  of  the  humerus  amputation  in  continuity  when  possible 
is  always  to  be  preferred  to  disarticulation,  and  the  United  States 
Reports  show  very  positively  that  amputation  in  the  lower  third  is  múch 
more  fatal  than  amputation  at  a  higher  point,  or  even  than  disarticulation 
at  the  shoulder. 

At  the  elbow  the  danger  of  conservative  treatment  or  delayed  opera- 
tion lies  in  the  facility  with  which  suppuration  spreads  among  the  mus- 
cles  of  the  forearm,  and  the  disability  of  the  hand  which  results  from 
this,  and  the  necessary  evacuating  incisions  'by  reason  of  adhesions 
among  the  tendons.  Moreover,  conservative  treatment,  if  successful, 
ends  inevitably  in  ankylosis  of  the  joint.  If  the  vascular  and  nerve 
supply  of  the  forearm  is  uninjured  an  attempt  therefore  should  be  made 
to  save  the  limb  by  excision. 

Primáry  amputation  of  the  forearm  is  condemned  by  Colonel  Otis, 
"except  in  rare  cases  where  the  tissues  are  almost  disorganized,"  and 
he  expresses  the  most  unqualified  disapproval  of  the  excision  of  portions 
of  the  shafts  of  these  bones.  The  samé  writer  says  it  is  still  uncertain 
whether  or  not  excision  of  the  wrist  for  injury  is  a  proper  operation,  and 
Longmore  expresses  a  doubt  whether  a  satisfactory  result  is  ever  possible, 
but  Langenbeck  says,3  that  when  the  epiphyses  of  the  rádius  and  ulna 
and  the  carpal  bones  are  shattered,  especially  if  the  balí  has  lodged  in 
the  wound,  primáry  excision  is  certainly  indicated ;  while  after  simple 

1  Holmes's  System  of  Surgery,  vol.  ii.  1870. 
4  Archív  fiir  Klin.  Chirurg.,  vol.  xvi.  1874. 
•  Loc.  cit.,  p.  462. 
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perforation  of  tlie  wrist,  he  would  treat  conaervative!  y,  and  resect  with- 
out  delay  .whenever  commencing  intil  trati  on  of  tlie  forearm  could  not  be 
cheeked  by  inciaiona. 

Aťter  ahot  fractures  of  tlie  upper  artieular  end  of  tlie  femur,  primáry 
auijiiil.'itioTi  liaa  proved  so  fatal  that  it  is  now  practicnlly  abandoned,  and 
tbe  cboíce  liea  behveen  conaervative  treatmcnt  and  exeision.  Both  mea- 
sures  háve  yieldcd  a  simill  prnportion  of  auccessea.  In  thoae  of  the 
upper  third,  where  tlie  joint  *u  not  involved,  tlie  results  of  conservative 
treatment  háve  been  a  little  lesa  bad  thnn  thoae  of  amputation.  Shot 
frtetUM  of  tlie  middle  and  lower  thirds  oť  the  femur  calls,  as  a  rule,  for 
primáry  amputation,  for  conaervative  treatment  has  ťurniahed  a  conaide- 
rahly  larger  pereeat&ga  of  mortality. 

In  fractures  oť  tlie  leg  involving  the  knee-joint  experíence  shows  am- 
pittation  to  be  by  far  the  saťest  treatment.  Exeision  has  Jíiveti  very  had 
results,  which  Langenbeck,  liowever,  thinks  niight  be  improved  by  the 
uac  of  the  immovable  plast er  splint.  Conservative  antiseptic  treatment 
ii:is  ľi'TUily  ťuniisliL'd  ivsnlts  wliieh,  if  confirmed  by  further  experience, 
will  reverse  this  concluaion.  Dr.  Reyher,  a  aurgeon  in  tbe  Ruaaian 
aniiv  operating  in  tlie  Caueaaua,  repurta  eighteen  ca.sea  of  gunshot 
wound  of  tlie  knee-joint  treated  conaervative!  y  and  antiaeptically,  with 
only  three  deaths.'  'Ihe  litnb  waa  aaved  in  fifteen  ea-es,  and  with  11 
noŕabk  joint.  Fractures  of  tlie  leg  not  iuvolving  either  joint  linve  dano 
wcll  iinder  eonsei-v;ithe  tiviitmeiit.  Fractures  of  the  aukle  háve  tom 
tlioiiľht  to  rei|uire  immeiliate  amputation,  and  exeision  has  been  but  rc- 
cently  introdueed  and  rarely  tried.  Its  resulta  háve  not  been  very  good, 
lnii  Langeabook  nevertheleís  tliinks  that  what  he  calls  the  "  conaervative 
expeetant"  treatment  should  be  more  generál  ly  employed,  bceause  the 
auperticial  position  of  the  bone  allows  frec  iuciaions  and  ready  extrac- 
tion  of  aplinters,  and  tlie  tendona  do  not  necd  to  be  carefully  preaerved, 
since  ankylosia,  with  tlie  ťoot  in  a  good  position,  should  be  the  result 
aought  for.  Inimobilizatioii  in  a  pi  aste  r  splint  is  essential,  with  the  ťoot 
at  right  anglea  to  the  leg,  and  witliout  auy  deviation  about  ÍUí  own  lon- 
gitudinal  axis. 

If  conaervative  treatment  of  a  gunshot  fracture  is  determined  úpon. 
the  limb  mušt  be  immobilized  aa  completely  as  poaaible,  forcign  Ix-ln- 
and  d..uched  splinters  removed  ťrom  the  wound,  and  drainage  seeured 
by  counter-openinga  if  necessary.  The  weight  of  teatimony  is  against 
inteľľei'enee  with  attaehed  splinters,  or  the  removal  of  the  shaqj  ends  of 
the  principál  ťragments. 


s  Snminlung  Klin 


..>-li-iit--. 


tiuoted  by  MwCor 
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DISPLACKHEXTS. 

Tím  relations  of  the  two  principál  fragmente  prodnced  by  fracture  of 
a  bone  may  he  altered  in  various  ways,  which  Malgnigne  ehissifiea  undor 
si\  baada.  TbU  clamificttioii  ha-  been  genendly  adopted,  with  the  un- 
deratandiug,  ho  vr  e  ver,  that  a  fracture  usually  preaents  a  eoiubinaflOn  "f 
two  or  more  of  tnem,  and  that  there  ia  an  additional  group  of  cuses  in 
whieh  the  nuniber  of  the  fragmentu  and  the  character  of  the  diaplaec- 
luľiit  are  suchaa  todefy  clasitficatiou.  Uiidcr  exeeptional  ctrcumstODcefl, 
u  whsn  t li«i-  perioBtenm  Íb  not  torn,  or  when  the  broken  bone  i*  one  of  a 
pair.  displacement  may  be  ontirely  lackíng. 

These  aix  elaasca  include  displacenients  accordiag  to: — 

lak.  Tlie  fcransrerae  axia  of  tlie  bone,  troneveru  or  latend  díaplace- 
ment. 

2d.  Tlie  long  axia  of  the  bone,  angular  displacement. 

8d.  The  circumference  of  the  bone,  rotatory  displacement. 

4th.  The  length  of  tbe  bone,  overriding. 

.*  th.   ľenetration  of  one  fragment  by  tbe  other,  impactlon  or  oruthinff. 

tkh.    Ittri'rt  hnnjitmiiitttl  sv}Htr<tt!t.nt. 

1.  7Víiimvrj*e  f/-  í-iii  ml  ilhphx-riitriit  may  také  plače  ľorwanl,  bauk- 
ward,  or  toward  either  side,  and  may  be  partial  to  any  degrec,  or  coni- 
pUte,  In  the  latter  čase,  that  is.  when  tiie  displacement  equals  the 
tranŕ-verse  diameter  of  the  bone  and  tbe  broken  aurťacca  aro  no  longer  in 
contact  with  eaeb  other,  tbe  tonicity  of  the  tnusclea  draws  tbe  fragment* 
pást  ca  c  h  other  and  adds  overríding  to  the  laterat  displacement  nule?- 
Drevented  by  the  preeeuce  of  a  collateral  hone,  as  in  the  forcarm  or  leg. 
ľiire  [i.iiiíVĽľ.ie  displacement  is  rare,  and  praetieally  may  he  aaid  to 
nri-iir  onlj  in  trtnsverae  or  dentatc  fractures.  It  is  usually  asaoeiated 
with  loogitttdinal  ot  angular  displacement  or  hoth.  m  ahown  in  BgB, 
i  1 .  When  the  bone  ia  subcutaneoua  and  the  fracture  very  re- 
ei.'ut  tlie  displacement  may  be  recognized  by  the  eye  or  the  finger,  hut 
when  tho  hone  ia  covered  by  thick  muacles  or  hidden  by  intlammatory 
nrelliog  the  displacement  can  only  he  inferred  from  tbe  coexistence  of 
unother.  Malgsignc  mentions  a  ease  in  wliich  a  large  u!ot  of  blood  two 
laotlM  ftbore  tlie  patellu  wBfl  miataken  by  bim  for  tbe  projecting  end  of 
a  broken  femur. 

'2.  Anyulnr  <iÍHfhnvin<>nt  may  vary  in  degree  from  a  sliglit  deviation, 
aa  in  ŕig.  32,  to  a  ríght  angle,  or  even  more,  and  may  be  associnted 
»iih  hd  eoraplete  and  distnnt  aeparation  of  the  broken  aurfaees  that  the 
fragmentu  forno  B  T.  aa  in  figa.  84  and  35.  It  may  aometimea  be  recog. 
Iliied  ty  the  eye,  and  it  eauaea  au  amount  of  shortening  which  variea 
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8.  In  rotatory  displacement  one  fragment,  usually  the  lower,  turns 
about  its  long  axis,  while  the  other  fragment  remains  in  position.    Thus, 

Fig.  34. 


Fracture  of  the  clavlcle.    Union  wlth  extréme  displacement. 


Fig.  35. 


Fractare  of  the  clavlcle. 


Fig.  3fi. 


'Vfl 


for  example,  after  fracture  of  the  upper  portion  of  the 
tibia  the  foot  and  lower  fragment  may  rotate  outwards, 
while  the  knee  remains  in  position,  or,  more  rarely,  as 
was  pointed  out  by  Gosselin,1  the  converse  may  occur, 
and  the  thigh  rotate  outwards,  while  the  foot  and  lower 
fragment  are  held  in  position  by  the  splints.  This  form 
of  displacement  is  most  frequently  seen  after  fractare 
near  the  upper  articular  end  of  a  long  bone,  when  the 
unsupported  weight  of  the  limb  tends  to  rotate  it  about 
its  long  axis,  and  it  is,  in  fact,  one  of  the  diagnostic  symp- 
toras  of  fracture  at  the  neck  of  the  femur. 

4.  Overriding  (fig.  37)  is  most  common  after  oblique 
fracture  of  the  shaft,  and  is  produced  by  various  causes, 
šuch  as  the  continuation  for  a  moment  after  the  fracture 
of  the  force  that  has  produced  it,  as  in  a  fall  úpon  the 
feet,  the  tonicity  of  the  muscles,  or  the  sliding  down- 
wards  of  the  body  in  the  bed  when  the  limb  is  fixed  by 
a  splint.  It  is  to  be  recognized  by  the  shortening  which 
it  causes,  and  is  frequently  associated  with  angular  dis- 
placement (fig.  30).  The  most  extréme  examples  are 
ťound  after  fracture  near  the  end  of  a  bone,  where  the 
shaft  has  split  the  epiphysis  and  passed  between  its 
fragments  (fig.  38). 

5.  Displacement  by  penetration  or  crushing  has  been 
already  mentioned  as  the  impacted  variety  of  multiple  fractures  (p.  57). 
In  short  bones,  that  is,  in  those  composed  entirely  of  spongy  tissue  without 
a  medullary  canal,  there  is  coincident  crushing  of  both  fragments  at  the 
seat  of  the  fracture  by  which  an  actual  loss  of  tissue  is  produced  and  the 
bone  is  shortened  and  bent  (fig.  39).  In  the  long  bones  it  occurs  only 
at  the  expanded,  spongy  ends,  and  is  produced  by  the  penetration  of  the 


Rotatory  displace- 
ment a  f  to  r  frac- 
ture of  the  neck 
of  the  femur. 


Clinique  Chirurgicale,  vol.  i.  p.  270. 
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finner  and  narrower  fragmente  into  the  other,  whieh  is  broader  and  more 

in  structure.     This  penetration  is  made  posaible  either  by  the 


(plitting  *f  the   ["'tuiľiitľil  Fragment  or  by  the  erushing  oľ  íts  spongy 
Uasue,  m  to  tne  snorí  bones,     íha  acoonipanying  figures  represent  (hue 


tyro  rarietie*.      ľsiially  U  Í»  tlie  diaphy-i-  wliich  penetrates  the  epiphjlL 

■  i    hul   m  Fractur*  i»f  tlie  neelt  of  tbc  femur  the  latfcer  usually 

.  tho  grť>«t  troehanter  <  líg.  41  ),  in  acconiauce  with  the  ruťe 

fragmenl  penetrates  the  broader  one.      ľene- 

t  nit  ton  vrithoul   splilting  oooars  oiily  wlicii  the  spongy  tissue  has  under- 
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■OM  'í|('  scnile  ntrnphy  or  change  eharacti 
aml  tliinning  of  its  trabcculsa.     Tli 


.ace  witliout  a  change  in  tlie  direction  of  tlie  axoa  of  tlie  frngmeuts ; 
ie  resistance  in  tlie  penetratcd   portion  is  greater  on  one  aide  tban 
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on  the  other,  or  tbe  cortical  shell  of  the  penetrating  one  is  thicker 
and  finner  at  one  porciou  of  its  circumference  than  at  auother,  ao  tlia-t 
the  depth  of  the  pene  tni  i,i  on  varies  and  an  angular  diaplacement  resulta ; 
or  the  samé  effect  is  produced  when  the  directioa  of  tne  fracturiag  force 
is  doc  parallel  to  the  long  axis  of  the  bone,  as  in  some  fractures  of  the 
lower  end  of  the  rádius  (figs.  4"2,  43). 

The  exuber&nt  callus  found  after  consolidatíon  of  the  fracture  gives 
the  appoarance  of  a  rouch  deeper  penetration  than  has  actually  takeu 
plače :  thus,  in  figúre  43  the  triangular  mass  of  spongy  tíssue  od  one 
side  of  the  shaft  is  uot  the  penetrated  epiphysis,  as  it  seems  to  be,  but 
is  compoaed  in  part  of  callus  that  has  formed  ahove  the  Hne  of  fracture. 

When  the  impaction  is  in  the  generál  directioo  of  the  long  axis  of  the 
bone,  as  at  the  upper  end  of  the  humerus  or  the  lovrer  end  of  the  rádius, 
the  límb  is  shorCened  ;  but  when  it  is  nearly  at  rigtit  angles,  as  at  the 
neck  of  the  femur,  shortening  may  be  absent  or  not  appreciable ;  crepi- 
cation  and  abnorroal  raohilítv  are  alao  usually  lacking. 

|J.  Direct  fongitudiiia!  geparation  is  seen  most  frequently  after  frac- 
ture of  the  patella  or  of  an  apophysis  to  which  a  powerful  muscle  is 
attaclied,  šuch  as  the  olecranon  or  the  coronoíd  process  of  the  ulna.  It 
is  also  seen  after  fracture  of  either  malleolus  when  the  foot  has  been 
dislocated  towarda  the  opposite  side  and  has  carried  the  fragment  of  the 
til'ia  or  fibula  with  it  (fig.  44).  Gurlť  speaks  also  of  the  occasional 
production  of  this  displacement  after  fracture  of  the  shaft  of  the  humerus 


Ftg.  45. 


Fig.  46. 


by  the  unaupported  weight  of  the  forearm  and  lower  frag- 
meut  overcoming  the  contraction  of  the  muscles  which 
u-iuallv  draw  the  frngments  doser  together  with  over- 
riding. 

This  displacement  is  by  far  most  froquent  after  trnns- 
verse  fracture  of  tlie  patella,  and  is  due  there  to  the  re- 
traction  of  the  powerful  ijuftdricens  femoris  which  draws 
the  upper  fragment  upward,  aoiueťimes  to  a  dištance  of 
severní  iuches.  It  cau  usually  be  recoguiied  without 
difficulty  by  nalpation,  which  shows  the  existence  of  a 
groove  or  sulcits  of  varying  width  betwoen  the  frag- 
ments.    Figures  4ó  and  4ii  represent  two  fractures  of 

1  Loc.  cit.,  val.  i.  n.  108. 
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Flg.  47. 


ibc  patolla  in  DM  of  whieh  hony  uníon  had   taken   pliee  witfc  moderata 
-■  |i;irMtinii,  trati  in  tlie  other  fibrous  union  with  wide  BeparftttOO. 

Anilíny  tlie  irrľijuhir  displacernents,  those  which  do  nol  lall  entirely 
witliiii  l.lie  ftbove  chusificatiori,  may  be  menfioned  rotation  of  ono  frag- 
inrtu  i  bo  u  t  its  transverae  axi*,  as  secn  in  some  fnwtnrea  of  tlu>  nei-k 
"f  tbc  humenw ;  in  extréme  casea  this  rotation  may  bring  tlie  articu- 
lar  sui-face  into  eontaet  with  tbc  appfli  end  of  the  lower  fragment. 
Another  ia  the  cronMiigof  the  fragment*  in  the  formoľan  X  (figa.  47  and 
4K)  ;  a  tliinl  ia  tlie  interpoaition  of  a  bone  between  two  fractorcd  onen, 
as  iu  fig.  4H,  wbere  tlie  aatragalus  ia  represented  as  having  been  forced 


np  between  tlie  tibia  and  fibula ;  and  a 
Foarth  inclndes  many  comniinuted  fr&otOKB, 
aepectally  auob  as  tbc  common  extra-eap- 

IBular  fracture  of  tlie  neck  of  the  i'euiur  «  iili 
PSl^H  splitting  of  tlie  grcat  troehariteľ  (  ti^.  ">n  >. 

in  the  separation  of  the  cOndylea  of  dm 
suniľ  bone  i  li'.'.  BS  >. 
^K  The  eharacter  and  degree  of  the  displace- 

ment  in  any  given  čase  rtepond  to  a  certain 
V  ^_j^r  extent  úpon  the  direetioii  and  náture  of  tlie 

■ ■       fracture.     Thna,  in  a  p&rtiaJ  Fracture  Mrt 
milý  diaplacement  pnsaible  is  an  angular 
,.■_  :iii.I  in  :i  '.  1 '  ■  r  i  t  .  l  t  <  ■  t  rana  verša  fracture  lateral  äisplacement  and  aver- 
diog  are  usually  prevented  by  the   interlocking  of  the  bony   pointa, 
hite  "n  the  other  nand,  an  oblique  fracture  greatly  favora  the  siraul- 
neooa  oeeurreooe  of  all  these  forma, 
iive  causcs  of  disptacement  are  of  two  kinds:   forcea  externá) 
!•■  tfae  body,  and  muscular  action,  voluntary  or  involuntary.     The  lir-t 
sa  ilie  imraediate  action  of  the  fracturing  foree  and  the  prolongôd 
actioo   of  gravity  úpon  either  fragment  or  the   entire  límb  during  the 
iľHod  of  repair.      I  sually  these   dMplneementa  may  be   overcom**,  and 
lurrence  prevented,  whenever  th«  fragmente  are.  sufficiently  l&rge 
itrolled  by  suitable  splínta,  and  when   tliere  ia  not  muoh  comrai- 
■■  erusbing.     The  displacemeiits  in  impaeted  fraoturea   and  in 
i-iiiii,i  onea  where  tne  end  of  the  bone  projeeU  through  the 
ikin.  are  produced  at  the  moment  of  tlie  fracture  by  the  fracturing  foree, 
irhile   most   rotatory  and  many  angular  displaceraents  are  due  to  the 
wgging  of  the  límb  or  of  a  fragment.    One  of  the  most  common 
:    the  outward  rotation  of  tlie  ťoot  after  fracture  of  the  neck  of 
ibe  femur. 
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Volnntary  mucalsr  action  is  a  canse  of  dispt&eement,  either  at  the 
moment  irhan  tbc  fracture  is  receired  and  the  pntient  U  in  iunorance  of 
lh«  ľl'.'imcter  of  tlie   injury,  or  Hubsei|iieutly,   when  lie  ís  deliriotis  or 
instibnrdimite.      Involimtary  muactilar  action  is  a  cause   that   i» 
ntdj  to  také  advantage  of  ati  opportunity  and  prodace  overriiling  or 


Kig.  40. 


fíg,  SO, 


■ :   r  !■" '■     The  pniii  of  tlie  fracture,  and  the  irritatíon  of  the 

sfiťt  part*  by  the  broken  emls  of  tlie  bonea  stímulate  the  muacioe  to 

I  <  nnanent  contraction,  or  eseito  twitcbings  and  opasms  which 
Hggraíftt*  the  patu  and  deformíty.  The  traction  of  these  muselee  opoj) 
nta  which  háve  lost  their  naturel  support  either  changea  the  re- 
liitľiii-  of  tlu.-ir  i\x<  •  i.r  ilniws  tliľui  paši  .-iu-Ii  other  and  shortens  th1*  limh. 
Ír  U  impoaaíblo  to  predict  the  direction  and  extent  of  the  displace- 
■  ■  ľ  by  ooneideration  of  the  musclee  attached  to  tne  fragmente.     To* 

■  n- r  fnctori  hit  invnlvťil,  and  experieiice  hasshown  that  fractnres 
ll  anj  point  may  puMni  displnL-emcnto  différing  essentially  from  each 
other  m  dífľereul  oaaes.  At  the  samé  time,  the  etFeciá  of  ihe  contrac- 
ulu  ■  of  the  munclcB  nre  not  entirely  easual  and  irregular  ;  the  tendency 

teníng  of  the  límb  by  the  combined  action  of  all  its  musefoa 
always  i  ústa  in  every  čase  not  complicated  hy  paralysia,  as  does  alsn  a 
aimilar  tendenci  to  exaggeration  of  certain  (lisplacementB  produeed  by 

tbe  fracturins  cauae l  uueotnpatiiľd  i. v  fVco  ruptúre  ofthe  perioateua 

i,ii,I  other  Boft  paru.     Malgaigno  mcntíona  a  čase  of  fracture  of  the  neck 

.  which  the  u  fifiľľ  ťr.'i.íiiK'iit  w.is  d  im  mi  in  to  a  position  of 

Htreme  nipni-^jiinatiis  íimsole  after  tlie  lowor  fragment 

had  been  diaplaccd  far  into  the   axilln.     Lacroix1   rjliowed  that,  a3  a 

■ '.   iítmtigŕrp,  1&44,  toI.  x.  p.  2í í  |   rjnoted  l>v 
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generál,  although  not  universal,  rule,  the  displacements  of  the  bones  of 
the  extremities  formed  angles  which  corresponded  to  the  normál  curves 
of  these  bones,  which  latter  correspond  in  turn  to,  and  are  apparently 
due  to  the  action  of,  certain  groups  of  muscles.  Tne  influence  of  the 
rouscles  in  most  displacements  by  direct  longitudinal  separation,  as  after 
fracture  of  the  patella,  is,  of  course,  beyond  dišpute. 
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CHAPTER    IV. 

ETIOlfíGY  OF  FRJkCTTRES. 

Thz  caase?  of  fracTure  ma  y  be  grouned  un  der  two  hea  Is :  A.  Th< 
í  -  ré.lw  *in  7  ^*  *!#*#.  an  1  B.   TÄ**  i  m  m  -ídi'iU  or  A  U  r  m  i*w  í  m  7  ftr  *•#*#. 

A.  77.*  f'ržJiw,*inj  **iu*+*  are  also  of  two  kinis:  the  normál  or 
i":.j«:vV»2:íä1.  and  the  pathological. 

Tt*  normál  or  physiolozical  causes  are  those  which  háve  their  origin 
::»  :he  form.  textúre,  and  functions  of  the  different  bones.  modified  as 
*ŕ.ev  are  b  v  the  charte*  incident  to  the  advancing  age  of  the  individual. 
T'. e  *:a:i«tíc*  gíven  at  the  beginning  of  this  volume  show  how  múch  more 
ítk -hwltIt  the  long  bone*  are  broken  than  the  short  ones :  and  the  rea- 
~ons  f'?r  thi*  difference  are  not  obscure.  The  liabilitv  of  a  bone  to  frac- 
t  ire  ier-ends  úpon  its  power  of  resistance.  its  exposure  to  violence.  and 
ť:.*r  opiorrunity  which  it  furnishes  for  the  more  or  less  advantageous 
action  of  this  violence.  The  shaft  of  a  long  bone  is  composed  of  a  hollow 
cvlinler  of  verv  firm  textare.  an  arrangement  that  gives  the  maximum 
of  resistance  agains:  lateral  Sexion  and  breakage  with  the  minimum  of 
wet^ht.  Ité  j  rincipal  exposure  is  to  indirect  violence.  to  flexion  or  tor- 
siori.  which  although  applied  through  the  ends  oť  the  bone.  exerts  its 
greatest  fracturing  force  úpon  the  shaft.  as  a  stick  is  broken  by  bend- 
irtg  ::. 

Ťr.e  short  bones  and  the  expanded  extremities  of  the  long  ones  háve 
a  different  ätmcture  corresponding  to  their  different  functions  and  cxpo- 
.-ure.     Tne  violence  which  thev  receive  is  direct.  their  surfaces  of  contact 

m 

the  re  fóre  are  large.  an«l  their  textúre  uniform  so  as  to  provide  for  a  ready 
transmUsion  and  division  of  the  impinging  force.  Their  shortness.  both 
actual  and  relative.  ascompared  with  their  thickness.  protects  them  almost 
entírelv  from  the  action  of  indirect  violence.  and  their  relation  to  the 
«haf:s  of  the  long  bones  is  šuch  that  the  direct  violence  which  thev  re- 
ceive  i*  transmitted  into  indirect  violence  exerted  úpon  the  latter.  Thus 
in  a  fall  from  a  height  úpon  the  feet  the  force  is  received  úpon  the 
sóle  of  the  foot :  if  the  limbs  and  back  are  straight  and  rigid,  it  is 
transmitted  directly  through  them  and  causes  fracture  by  direct  impact 
either  at  the  ankle.  or  at  the  base  of  the  skull,  or  at  an  intermediate 
point,  but  if  the  legs  are  bent  and  the  muscles  tense,  the  bones  of 
the  leg  and  thigh  constitute,  practically.  a  single  curved  bone  with 
its  maximum  of  curvature  near  the  centre  just  above  the  knee,  and 
that  then  becomes  the  point  at  which  the  fracturing  strain  is  greatest. 
Fijrure  51  represents  the  relations  of  the  bones  of  the  leg  and  thigh 
*  hen  the  knee  is  flexed.  and  the  dotted  lines  show  the  direction  in  which 
the  force  is  transmitted.     The  fracturing  effort  is  greatest  at  the  point 
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whcre  these  lines  cross,  the  point  of  maximum  convexity  in  the  lower 
third  of  the  femur,  and  an  additional  demonstration  of  its  character  Í8 
found  in  the  frequent  projection  of  the  lower  end  of  the  upper  fragment 
through  the  skin  of  the  anterior  aspect  of  the  thigh.  The  lateral  and 
crucial  ligaments,  the  tendon  of  the  quadriceps  femoris  in  front,  and 


Fig.  51. 


Fig.  52. 


attachments  of  the  gastrocnemii  behind,  fix  the  condyles  of  the  femur 
and  the  head  of  the  tibia  so  firmly  together  that  they  form  practically 
a  continuous  bone,  and,  as  all  experience  shows,  fracture  above  or  below 
the  joint  is  very  múch  more  frequent  than  dislocation.  So  far  as  fracture  % 
is  concerned,  therefore,  the  two  bones  are  the  samé  as  a  single  bone 
having  the  shape  represented  in  fig.  52.  In  like  manner  a  fall  úpon  the 
palm  of  the  hand  may  fracture  the  humerus  in  its  lower  third. 

We  find  in  the  normál  curves  of  the  bones  an  indication  of  the  means 
by  which  náture  seeks  to  protect  the  skeleton  from  the  effects  of  direct 
violence  and  which  find  their  fullest  development  in  flexion  of  the  limbs 
and  rigidity  of  the  muscles.  Every  effort  is  made  to  distribute  the  vio- 
lence and  to  také  it  up  by  the  elasticity  of  the  difFerent  segments,  in  a 
word,  to  make  it  indirect  instead  of  direct,  to  avoid  shock  even  at  the 
risk  of  fracture.  The  instinct  which  leads  a  falling  man  to  stiffen  his 
muscles  is  calculated  to  protect  his  viscera  at  the  expense  of  his  limbs. 
The  proverbial  immunity  against  fracture  possessed  by  drunkards  is  cor- 
roborative  of  this  view.1     The  additional  factor  of  a  direct  strain  úpon 

1  Two  ciuseB  were  recently  brought  into  my  wards  at  Bellevue  Hospital  which  illus- 
trate  this  fact  Btrikingly.  One  had  fallen  while  intoxicated,  from  afourth-story  win- 
dow,  and  sustained  do  injury  except  contusions ;  the  other  had  fallen  while  asleep 
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tlie  bone,  hj  the  contraction  of  the  attached  ínuscles  will  be  discussed 
when  we  conie  to  consider  tlie  direet  intiuence  of  museular  aetiou  in  tiie 
jiroiluution  of  fractures. 

The  poaition  and  ťunctions  of  the  extrcmities,  capecially  tlie  forearm 
and  leg,  also  expose  tliem  to  fracture  to  a  degree  far  c-xceeding  that  of 
the  bonita  of  the  trunk  ;  they  are,  as  it  were,  outlying  members,  whieh 
are  tlie  first  to  receive  the  ahock  in  a  fall,  tliey  are  often  interposed  to 
protect  tlie  head  or  body,  they  conie  into  close  relations  with  machinery, 
and  are  more  freqiiently  caught  by  falling  bodies  or  moving  wagons. 

The  greater  relative  frequency  of  fracture  in  people  over  fifty-five  or 
sixty  years  of  age  has  been  already  nientioned.  The  cause  «U  long 
supposed  to  lie  in  the  prosence  of  lime-salts  iu  the  bones  of  old  people  in 
lnrgcr  proportiou  than  in  those  of  tbc  young,  but  more  recent  investiga- 
tions  háve  ahown  that  tlie  assumption  úpon  ívhich  this  explanation  is 
based  is  incorrect.  The  proportions  o!'  organie  and  ínorganic  matter  in 
the  bone  tissue  itself  do  not  change  as  supposed,  and  the  reál  cause  of 
the  greater  brittleiiesa  in  advanee.l  liťe  is  tlie  actual  dimiimtion  which 
tlicn  takes  plače  in  the  amount  of  the  bone  substance.  The  externnl 
dimensions  remain  unchanged,  but  all  tlie  cavitics  increase  in  sine  by 
absorption  of  their  walls.  and  beeome  filled  ivith  ťat  so  that  tlie  bone  will 
almost  float  in  water.  The  eylindrieal  sbell  of  the  shaft  is  so  thínned 
in  extréme  cases  that  a  very  slight  force  is  suffieient  to  break  it,  and  the 
spongy  tissue  is  similarly  weakened  by  the  disappcaranee  of  raany  of  its 
trabecula;,  and  the  conseipaent  enlargement  of  its  nieshea.  This  change 
is  known  as  seuile  or  interstitial  atrophy,  and  is  always  present  to  a 
greater  or  less  degree  in  advanced  Hľe.  It  is  this  weakening,  this  íi>- 
ability  to  withstaud  direct  violenee,  that  explains  the  especial  fre<iuency 
of  certain  fractures — notably  thosc  of  the  neck  of  the  femur  and  impac- 
tion  at  the  upper  end  of  the  humerus,  or  at  the  lower  end  of  the  rádius. 
A  stumble  or  inÍS8tep  is  often  suffieient  to  fracture  tbc  neck  of  the  femur 
in  an  old  person,  as  ís  also  a  slight  fall  úpon  the  knee  or  tbc  great 
troebanter. 

In  young  childrcn,  whose  epiphyscs  are  almost  entirely  cartilaginous, 
tbc  ľbistieity  of  this  tissue  is  thought  by  Gurlt  to  be  a  protection  against 
fracture  of  tlie  shaťt  by  indirect  violenee,  but  fractures  are  by  no  meana 
so  rare  anioug  tliem  as  to  require  sneh  a  purely  hypothetical  explanation 
of  their  raiity.  They  present  the  usual  varieties  of  fracture,  with  a 
relative  predominance  of  the  incomplete  or  partia l  onea,  and,  as  a  rule, 
with  múch  less  displacement  than  is  ťounil  in  later  liťe.  This  laat  ťact 
is  to  be  explained,  in  part  at  least,  by  the  greater  thiekness  of  the 
periosteum. 

Woile  atrophy  is  usually  so  moderate  in  degree  and  so  widespread  in 
its  distribution,  when  it  presents  itself  as  a  senile  change,  that  it  may  be 
con^idered  with  propriety  among  the  normál  or  pliysiologícal  predispo- 
sitionä  to  fracture,  yet  when  it  appears  prematurely,  or  reaches  an  ex- 

froín  llin  roof  of  ;i  finir-story  lionse  niľl  iwťivŕil  ;i  Hľv-ri'  iiijtiry  of  tliií  hnrk  nnd  a 

i  ■  11 1  r  i  l  -.  i .  .i  i  ,if  tlie  fnot,  Iní  I   Imil  litiíki-ii  no  Ikiiji.™  i-  s.  f- 1 .1  nirixilih  i f  t  In;  ľťrlclir.r. 

Tliu  tortám  reeOTSNd  jiromptly,  tliľ  lutter  liiľil  uf  M']ili™Tiiia  orijrinnliiiE  in  (*%• 
pri-uous  ľiii[i)iv-ini:i  <>ľ  iJiľ  l'riiiŕľil  li.nU,  n  (li.-?i.  [ión  ..ľ  whk-li  elioui-il  tlu*  nWiiws  of 
íracturo. 
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tréme  degree,  it  is  the  result  of  something  more  than  the  usual  senile 
wasting,  and  mušt  be  claased  as  pathological,  together  with  other 
atrophies  which  show  similar  gross  pathological  changes,  but  whose 
náture  and  causes  are  far  from  being  thoroughly  understood.  In  the 
samé  connection  may  be  mentioned  cases  of  inherited  congenital  and 
developed  liability  to  fracture,  in  which,  as  direct  examination  of  the 
bones  was  not  made,  there  is  no  knowledse  of  the  accompanying 
anatomical  conditions.  Of  the  inherited  liability  Gurlt  gives  three  ex- 
amples,  extending  in  one  čase  over  four  generations,  in  the  others  over 
three  each.     The  following  is  a  condensed  report  of  one  čase  : 1 — 

First  Generation. — A  woman  had  suffered  five  fractures  of  the  left 
and  one  of  the  right  thigh,  caused  by  slight  violence,  and  preceded  in 
the  last  čase  by  severe  pain  in  the  limb.  Her  brother  broke  one  thigh 
twice,  the  other  nine  times,  the  arm  twico,  and  dislocated  his  hip  once — 
all  before  he  was  thirteen  years  old. 

Second  Generation. — The  son  of  the  woman  had  fourteen  fractures 
before  he  reached  the  samé  age  (thirteen  years).  The  first  was  a  frac- 
ture of  the  femur  caused  by  a  fall  from  a  step  six  inches  high,  and  united 
in  five  weeks ;  four  months  later  the  forearm  was  broken  by  a  fall  from 
a  chair ;  after  another  four  months,  fracture  of  the  ulna  by  a  wrench  of 
the  arm,  united  in  three  weeks  ;  again,  four  months  later,  fracture  of 
the  humerus,  rádius,  and  tibia  on  the  right  side,  by  a  fall  down  two  steps, 
about  eleven  inches  ;  all  united  in  less  than  four  weeks.  Afterwards  six 
fractures  of  different  bones. 

He  gives  also  three  cases  of  a  congenital  but  not  inherited  disposition 
to  frequent  fracture  in  the  children  of  a  family.  In  the  first  čase  three 
brothers  were  affected.  The  eldest  suífered  only  one  fracture,  that  of 
his  right  thigh,  when  he  was  three  years  old;  the  second  brother  had 
four,  and  the  third  had  nine  fractures  between  their  second  and  nine- 
teenth  years.  With  two  exceptions  the  fractures  were  caused  by 
moderate  external  violence  ;  they  all  united  in  four  or  five  weeks,  and 
caused  deformity  in  only  two  cases.  The  liability  disappeared  as  the 
patients  advanced  in  years. 

In  the  second  reported  čase  a  healthy  but  rather  delicate  girl  suffered 
thirty-one  fractures  between  the  ages  of  three  and  fourteen  years ;  the 
right  thigh  seven  times,  the  left  once  ;  the  right  leg  nine  times,  the  left 
once  ;  the  right  arm  four  times,  the  left  three  times  ;  and  the  left  fore- 
arm once.  They  all  united  rapidly  and  easily.  Her  sister,  six  years 
old,  had  suffered  nine  fractures,  the  first  at  the  age  of  eight  months.  No 
similar  predisposition  existed  in  the  parents,  nor  in  the  two  brothers  and 
a  third  sister. 

Gurlt  admits  his  inability  to  find  a  sufficient  explanation  of  the  dispo- 
sition manifested  in  these  cases,  for  neither  parents  nor  children  presented 
any  recognizable  cachexia  or  defective  structure  of  the  bones ;  he  places 
it,  therefore,  with  that  other  obseure  tendency,  the  hemorrhagic  diathesis, 
among  the  problems  whose  solution  requires  many  more  detailed  obser- 
vations. 

1  Gibson,  Institutes  and  Practice  of  Surgery,  7th  ed.,  1845,  vol.  i.  p.  237;  quoted 
by  Gurlt. 
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Tlie  caaes  in  which  individuals  háve  dcveloped  in  early  or  middle  life  a 
notíceable  ťragility  of  the  bonea  without  known  cause  arc  not  very  rare. 
Gurlt  has  cnllected  seventeen  šuch,  characterized  not  onlv  by  t-he  re- 
markable  faeility  with  which  the  fractures  were  produaed,  but  also  by  an 
exceptionally  rapid  and  easy  recovery.  He  is  uuwilling  to  believe  that 
in  them,  or  in  the  preceding  caaes,  the  fragility  waa  due  to  atrophy  of 
tbe  bone,  because  the  majority  of  the  individuals  were  reasonably  well 
and  atrong,  and  did  not  show  signs  of  tbat  atrophy  of  the  soft  puta  which 
bas  always  accompanied  atrophy  of  bone  in  casea  where  tlie  latter  orní- 
ditíon  has  bcen  verifiud  by  cxamiuation. 

The  pathologieal  eondition  known  as  generál  atropby  or  rarefaction  of 
tbe  bone,  or  ostcoporosis,  and  which  bas  been  referred  to  aa  senile 
atrophy,  may  appear  preraaturely,  or  may  bave  ita  origin  in  othcr  cauaea 
than  senitity — šuch  aa  paralyaia,  locomotor  ataxy,  or  ostuomalacia.  It 
is  worfhy  of  note,  tbat  in  not  a  amall  proportion  of  tlie  casca  ( exeluding 
the  ordinary  fracttirea  of  tlie  neck  of  the  fi-mur)union  takes  plače  easily 
and  rather  promplly.  In  most  of  tbe  casea  that  ťurnisli  autopsiea  tlie 
hones  arc  found  softened  and  reduced  to  a  sliell  b'y  absorption  from  the 
inside,  and  tu  some  of  the  casea  stippuratíon  has  taken  plače  at  the  tne- 
túre,  and  deatb  has  followed  with  symptoraa  of  purulent  absorption. 
The  following  casea,  quoted  from  Gurlt,  represent  the  diflerent  variotica, 

A  wonian,  sevcnty-hvo  years  old,  had  liotb  thighs  hroken  by  kneeling 
in  churcli,  and  tlie  hunicriis  by  tbc  efforta  of  the  bystanders  to  lift  her 
tip.  Another  broke  her  coliar-hone  by  putting  ber  arm  about  the  nurse's 
neck,  and  trying  to  turn  herselľ  in  beď. 

A  weakly  boy,  with  heaitby  parents,  brothera,  and  sisters,  began  at 
eight  montha  to  anffer  with  boils  (or  cold  abacesaea)  followed  by  exten- 
sivo  ulcorations,  probahly  lupus,  at  the  nose  and  ears.  He  had  then  six 
(UBerent  fracttirea,  whieh  auppurated  and  caused  hia  death  at  the  age  of 
2i  years.  The  fractures  involved  the  humerus,  femur,  hot  h  bonea  of 
tbc  leg  and  forearm,  and  had  not  united.  The  hones  were  stnall,  nnu- 
sually  sjionjiy  near  tlie  fractures,  and  could  he  easily  cut  with  a  knife, 
but  were  bard  and  rígid.     The  viscera  were  healthy. 

A  wouiati,  forty.five  yeara  old,  tbe  motber  of  two  ch'ildren,  auffered  a 
great  deal  of  pain  in  her  hones  after  the  birtli  of  tbe  aecond  chĺld,  and 
became  so  helpless  that  she  could  not  get  into  or  outof  bed  without  aid. 
Slie  broke  both  tiiigha  below  the  trochanters  by  stumbling  against  tlie 
bed-post  in  one  čase,  and  by  turnitig  in  bed  in  tbe  other.  liotb  united 
with  marked  angular  displacemeot,  and  at  the  autopsy  the  bonea  of  the 
thigh  and  pelvia  were  found  to  he  so  light  that  tbey  rloaled  ín  water  and 
could  be  crushed  by  presaure  with  the  finger.  The  cortical  aubstance  of 
the  femur  was  as  tliin  aa  an  egg-ahell,  the  medullary  canal  enllfced, 
traveraed  here  and  tliere  by  delieate  platcs  of  bone,  and  filled  with  a 
grumoua,  aemi-tluid  mixture  of  blood  and  marrow. 

A  woman,  twenty  five  years  old,  began  to  sufl'er  pain  in  all  her  limba, 
especially  tbe  thigha,  became  hedridden,  and  died  four  days  after  she 
had  hroken  her  Icft  thigh  by  turning  in  bed.  Tbe  bonea  were  of  normál 
size,  ligbter  than  uaual,  and  could  be  easily  hroken,  with  comminution 
and  escape  of  múch  blood.  Tbe  periosteum  waa  looscly  adberent,  tbe 
boaea  dark  red  and  full  of  blood  ;  the  cortical  layer  of  the  femur  was 
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,'v  hu  linť  in  thickness,  and  the  oanal  hm  iilled  with  a  thick,  dark 

1  marrow.     The  neck  of  each  femur  wu  completely  absorbcd. 

\  inan,  tiťty--íix  y>.'iiľri  old,  bedridden  for  many  years,  had  both  t&ighi 

broken  while  being  turned  in  bed.     Finn  tmiem  ťollowed.     After  death 

■  mu'-  nľiT  ľniiiii]  i.tmpliied  am]  snftened. 

>nvi:iril  saw  in  lť>!>0  at  ihľ  llôtel  Dien,  in  Paria,  a  woman  about  thírty 

rean  old  who  bfcd  suflered  for  Poor  moothe  with  severe  paina  tliroughoiit 

,he  body,  increased  by  niovementa  and  without  i  e  ver.     Three  month9 

later  aho  had  b  e  ť _■  bedridden,  and  ber  bones  had  grown  so  friable  that 

i  of  tliem  were  broken,  and  ahe  eoald  not  be  moved  without  e&iwng 
Sta  e  líved  ten  months  in  this  conditinn,  and  the  autopsy 
ahowed  fracturea  of  a  1  most  every  bone  in  the  body.  Their  structure  mi 
bo  dľlicate  that  they  could  oot  be  presaed  betweon  tho  fingera  without 

into  - II  pieces;  the  marrow  was  red,  the  muäeles  pale,  tlie 

■I  eartilages  unehanged. 

A  woman,  íiťty-nine  yeare  old,  with  complaint  of  wandering  pahis, 

■Ibošňnous  nriiie,  fibrinoua  easta.     Pains  in  the  spínal  column 

with  grndtml  curvature  ;  pain  in  the  firat  and  aecond  steniocoatal  joints 

with  Bwelling;  fraeture  of  the  right  elaviele  near  the  stonmi  end  without 

known  cause  ;  Ume  salte  abuudant  in  the  urino  ;  union  of  the  fraeture 

i  t*enty-three  dare.     Three  montha  afterwards,  while  turning  in  bed, 

fraeture  of  the  left  elaviele  at  the  corresponding  point ;  two  daya  later 

fraeture  of  the  right  femur  three  inchea  above  the  condylea  by  sitting  up 

"n  bed  and  allowing  the  legs  to  hang  over  the  side.     Death  s\x  days 

afterwaids.      AH   the  bones  ahowed  atrophy  of  the  cortical  tayor  and 

■■  meat  of  the  meshes  of  tlie  spongy  portion ;  comptete  am  union 

of  the  lei  t  í?  )  elaviele  (lig.  53);  the  riba  all  beut  and  showing  twelve 

Fíg.  "3. 


n  fraeture  h  nnited  with  exuberant  callua,  but  so  friable  that 
h  e  y  could  be1  broken  by  proasure  between  two  fingera;  the  vertebne 
rere  a»  aort  aa  gelatíne,  tlie  pelvia  normál  in  shape. 

Benjamín  Bell1   re norte   a  čase  where  otily  one  bone  was  afTected,  and 

a  wbich  the  pathologieal  elianges  were  difiereut.     Íle  givea  no  intfr&ation 

if  the  Ca ose.     "A  gentleman  al  the  middle  periód  of  life  who  ťractnred 

■  ■  i  ■  in  anacrewing  a  muaic-atool.    The  fraeture  was  eomminuted 

imt  Tinite.     Sevenil  roonths  afterwards  the  arm  was  amputated 

i.ithcr,  Mr.  George  Bell,  at  tlie  aboulder-joint.     On  examining 

the  liinb  the  muscles  surrounding   the    fractured  bone  were  ľound  to  be 

"B  i  pulpy  state.    A  íjnamity  of  partly  fluid  and  partly  coagulated  blood 

'  DiíĽBKťB  of  tlie  Bons-i,  1838,  p.  72. 
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envelopcd  thc  bone,  which  Wftl  fractureii  ncar  its  centre.  Sevcral  frag- 
meiita  of  hone,  vnrying  ľroii]  one  to  three  inchcs  in  length,  by  imbedded 
in  the  blood.  No  attempt  at  the  adheaive  or  reparative  intjamtnation 
aeemed  to  háve  been  made.  Tlie  bone  waa  almost  fľiable,  and  ita  outer 
surface,  from  tlie  neck  of  tlie  humems  to  tlie  condyles,  was  perforated 
bj  innumcrahle  sraall,  irregutar-shaped  holes,  giving  to  the  bone,  wl,en 
macerated,  a  true  rctieulated  appearanc  ;  and  this  peculiar  reticalsted 
appearance  waa  also  observable  in  tlie  osseoua  plates  of  tlie  cancelli." 

In  tlie  following  čase.  that  came  under  my  čare  in  1880,  the  bone 
appears  to  háve  been  wcnkoned  by  a  blow  and  a  wound  of  the  soft  parta 
received  abont  five  weeks  helbre.  Thc  patient  ivaa  a  healthy  nian,  thirty- 
live  ycars  old,  who  was  admitted  to  tlie  Prcshyterian  Ilospita!  with  a 
lacerated  wound  acrosa  tlie  front  of  tlie  middle  ttaird  of  the  left  le^, 
eaoaed  by  the  i'all  of  a  stone.  Tlie  wound  liealed  in  threc  weeks  and 
hc  left  the  hospital.  A  fortnight  later,  Nov.  4,  1880,  he  retumed  with 
a  compound  fraeture  at  tlie  sear,  caused  by  stepping  down  from  a 
dowsill  to  the  ground,  a  diatance  of  two  féet.  Íle  had  had  no  pain  in 
the  lep  previnusly.  The  bone  could  he  acen  plainly  and  was  rarefied 
and  soft ;  the  ľractiire  scemed  to  he  transverae,  aud  with  but  slíglit  di 
placement.     Recovery  ľnllewcd  promptly. 

A  aimilar  friability  ia  alao  fonnd  in  aome  ca3es  of  old  unreduced  (tis- 
location,  duc,  it  is  supposed,  to  lack  of  nae.  This  fact  should  alwara 
In-  borne  in  mind  wben  au  attempt  is  made  to  eorrect  šuch  a  eonditinti. 
Matgaigne  tbinks  the  ilanger  of  fraeture  exists  only  when  the  bone  has 
been  the  seat  of  duli  pain,  and  attributes  it  to  a  loeal  inflammation 
thiB  opinion  is  hardly  in  hormóny  with  all  the  reported  facts.  Prof. 
Markoe1  reporta  a  čase  of  dislocation  of  thc  hipof  seven  weeks'  Btandingi 
in  which  be  fractured  the  feumr  while  attenipting  reduetion  without 
apparatus  and  employingonly  a  "slight  amoiint  of  force."  íle  repeats 
thc  game  warniiig  that  the  grcatest  čare  mušt  he  token  "in  using  bones 
which  háve  long  been  dísused,  as  levers  in  reducing  diaphicements," 

Diteate  qf  the  Nerve-otntrtt, — In  184ÍÍ  Davey  callcd  attcntion  bo  tfa 
faeilíty  with  which  fraeture  aometimes  oeeurred  in  lunatics,  eapecially  in 
those  who  were  also  paralytte,  and  the  observation  has  been  ahimdantly 
confirnied.  ľ.unis  {ri'lr  infoi  t  Imving  collected  more  than  sixty  reported 
BUM.  Weir  Mttcheli1  was  the  iiľst  to  call  attcntion  to  tlie  frequenov 
fraeture  in  those  affected  with  locomotor  ataxy,  and  su^pested  that  the 
cause  might  lie  in  an  ímpairment  of  the  nutrition,  and  consei|ucntly  ol 
thc  sticiigth,  of  the  bone  dependent  úpon  the  disease  of  the  cord. 
Sborily  aftcrwarda  Cbareoi3  published  a  remarkable  čase  of  multiptr 
'•  spoiitancoua"  fraľtnres  and  dislocations  in  an  ataxíc  woman,  and  very 
reciíiitly  Bums*  has  published  a  paper  úpon  tbc  subjcťt  b:wd  upon  thírt< 

reported  witliin  a  few  years.  íle  nuda  tbat  the  fracturea 
Qeually  tnultiple,  from  two  to  six  in  iiumbeľ.  :unl  are  nm-t  omiiiun  in  clu 
lewei  extreiuity.  ľs-peeiiilly  in  thc  fcmur;  thc  fľequeitcy  is  equal  in  the 
differeiil  bones  of  the  upper  extremity — claviclc,  humerus,  and  forearm. 

'  Dlin«seä  of  tlm  Herne!',  p.  18. 

'Am.  Jmirunl  M.-.I.  S,i  .  ,l„ly.  ]  -7:i.  p.  113. 

1  Aivľiv.-s  ■!,.  ľlivsi"kiKÍf,  1*74,  p.   HM. 

'  ll.Tlii.iT  Klin.  W^-lifiiBi-lirift,  Ifť'J,  ]>.  104. 


ETIOLOGY    OF    FRACTURE9.  83 

Repair  takes  plače  in  the  usual  tirae  or  in  less,  and  the  callus  is  some- 
times  exuberant. 

The  accident  seems  to  occur  more  frequently  in  the  earlier  than  in  the 
later  stages  of  the  nervous  disease,  and  its  predisposing  cause  is  a  rare- 
faction  of  the  bone  marked  by  great  absorption  of  the  compact  tissue, 
increase  of  fat,  and  loss  of  inorganic  matter.  It  is  not  improbable  that 
in  some  of  the  cases  reported  by  the  older  writers  and  quoted  above, 
especially  in  those  in  which  pain  is  mentioned  as  a  preliminary  symptóm, 
the  patients  were  ataxic. 

Rachitis. — Friability  due  to  rachitis  is  found  only  in  childhood,  for 
the  disease  is  one  which  involves  the  bones  only  during  their  pjriod  of 
growth,  and  consists  essentially  in  the  prolongation  and  exaggeration  of 
the  embryonal  or  developmental  condition  of  the  shaft.  The  layer  of 
tissue  known  as  chondroid  (Broca),  or  spongoid  (Guérin),  by  means  of 
which  a  bone  grows  in  length,  and  which  is  intermediate  between  the 
shaft  and  the  epiphysis  of  a  growing  bone,  and  is  nonnally  only  a  Hne 
or  two  in  thickness,  becomes  in  a  rachitic  bone  very  múch  thicker  and 
continuous  with  a  thick  subperiosteal  layer  of  similar  tissue  covering  the 
entire  shaft.  The  cylindrical  shell  of  the  shaft  presents,  instead  of  a 
solid,  uniform,  bony  wall,  a  serieš  of  alternating  layers  of  fully  formed 
bone  and  the  above-mentioned  spongoid  tissue,  or  there  may  be  a  thin 
compact  shell  adjoining  the  medullary  canal  and  covered  extemally  by 
a  thick  layer  of  this  softer,  incoraplete,  or  embryonal  bone.  The  disease 
is  common  among  children  of  the  poorer  class,  and  those  aífected  by  it 
fumish,  according  to  Guersant,  about  one-third  of  all  fractures  at  that  age. 

The  spongoid  tissue  is  composed  of  modified  cartilage  infiltrateďwith 
an  abundance  of  lirae  salts,  and  containing  only  a  little  reál  bone  ar- 
ranged  in  irregular  lamellse  or  patches  ;  it  is  more  soft  and  friable  than 
normál  bone,  more  easily  crushed  or  broken,  and  the  most  frequent  form 
is  the  partial  or  incomplete  fracture,  impaction,  with  the  fracture  on  the 
concave  size  of  the  bend.  As  the  age  of  the  individual  increases,  the 
bones  ácquire  the  normál  structure,  and  their  solidity  is  then  as  great  as 
or  even  greater  than  it  is  under  ordinary  circumstances,  because  of  their 
increased  thickness.  There  is  no  lack  oť  examples  of  rachitic  fractures  in 
foreign  records,  but  the  affection  seems  to  be  múch  rarer  here.  Mal- 
gaigne  saw  a  rachitic  child  that  had  sufFered  four  fractures  (one  of  the 
humerus,  thŕee  of  the  femur),  between  the  ages  of  six  and  ten  years,  and 
quotes  another  from  Jacquemilleof  six  fractures  (arms  and  thighs)  between 
the  ages  of  twelve  and  thirty-two  years.  In  this  latter  patient  apparently 
the  rachitis  had  persisted  múch  longer  than  usual.  In  the  Dupuy  tren  Mu- 
seum  at  Paris  is  the  skeleton  of  a  rachitic  child,  six  or  seven  years  old, 
showing  twelve  fractures.  Lonsdale  has  reported  one  with  twenty-two 
fractures,  and  in  the  London  Medical  Gazette  (1833)  is  the  account  of 
another  with  thirty-one.  Esquiroľs  famous  čase,  mentioned  in  most 
works  úpon  fractures,  was  a  rachitic  woman  whose  skeleton  showed 
more  than  two  hundred  fractures,  all  more  or  less  well  united.1 

Union  takes  plače  rather  more  slowly  than  in  normál  bone,  and  some- 
times  fails  entirely.     The  callus  is  usually  large,  but  as  it  is  composed 

1  Malgaigue.  Fractures  et  Laxations,  vol.  i.  p.  20. 
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of  tlie  samé  soft  embryonal  tiesne  who* 
the  pathologieal  feature  oť  tlie  disease  it  is  lacking 
in  finnness.  Fig.  04  ahows  how  tlie  medullan 
eanal  tímy  be  obliterated  even  in  incomplete  frac- 
ture  hy  the  bending  in  of  one  oí  íta  a*dee,  and  bXm 
how  the  en  Hus  tends  to  straighten  the  outline  of  tlie 
hone  by  Šiling  up  the  hollow  of  the  angular  dis- 

plaeemeot. 

Sypkilit,  Iďeratrialim,  and  "  Bhivmati*m**>— 

Syphilis  afl'eets  tlie  organistu  in  so  many  and  bo 
vaned  formu,  and  caoaea  sneh  serioua  bone  leaions 
in  its  later  Btages,  that  it  ia  not  strBBgt  (bal  belfe 
physieians  and  potients  liave  been  inclined  to  attri- 
biite  to  it  fraotnree  produced  by  sliglit  causes  when- 
ever  tlie  patient  was  or  had  been  affected  by  it. 
And  in  like  nianuer  those  who  saw  in  mereury  the 
cauae  of  the  bone  lesions  of  ayphilia  attributed  the 
ťractut'cs  to  the  use  of  that  drug. 

Whun  we  remeniber  what  mukitudes  of  people 
háve  contraeted  syphilis,  how  numeroua  those  in 
wliom  it  has  eaused  grave  leaions  of  tlie  DODM,  ;tn<i 
umiíd  fr»cmrr  or  r.chint     on  t|le  other  hand  how  ťew  are  tlie  eascs  m  whkh 
''"""'    (0ur"'1  ít  can  even  be  suspected  aa  a  predisposing  cause  of 

fracture,  it  is  cvident  that  it  has  but  liltie,  iť  any, 
infinenee  in  this  direction  ;  and  au  examination  of  tlie  allegľd  u;ise*  show.- 
very  freijuently  a  coexistent  constitutional  weakness  or  a  cachexia  not 
al»;ivs  to  be  attributed  to  the  speeitie  disease,  ívhich  ereatea  a  close  re- 
aombbiuee  between  theae  casea  and  those  in  which  the  friability  of  tlie 
bone  is  dne  to  a  preiaatnre  or  exaggerated  senile  atrophy.     The  patlio- 
logical  anatomy  of  syphilis,  too,  does  not  ahow  any  morbid  clian^e  pro- 
dueed in  bonea  by  this  disease   whioh   would  markedly  increaae  their 
friability,  althoujih  there  are  some  speeimens  of  hyperostoais,  oť  generál 
enliii^einent  of  the  ahaťt  of  a  long  bone,  ucompanied  by  auch  a  rarefac- 
tii-n  of  the  tiasue  that  the  strength  oť  the  bone  ía  lessened,  inMwitlistaiid- 
eoUrgoment.     1  liave  one  auch  speeimen  in  which  the  lonertliird 
of  the  femnr  is  nearly  doubled  in  diameter,  while  it*  wall  i-  umelí  thintied 
;mil    abnťutnftlly   porous.      It  is  oť  course  poaaible  that  this  rareiacti->ii 
niay  exisi  without  byperostosis  or  nctinil  inereaso  in  abse,  and  the  atrength 
oť  the  hone  be  notably  diuitnisliud  thi-ľfhy,  but  there  ia  no  prooť  of  it, 
iľ  we  except  the  caries  sicea  oť  tlie  eraiiial  bones,  a  proeess  marked  by 
abaorptior  oť  the  bony  tiasue  abotit  tiie  minule  canals  and  under  ne 
perioateum,  and  conaeuuent  prodiíĽtion  "ť  dopressionn  on  the  nurfaco  or 
irotíone,  sorno  oť  which  may  extend  entírely  throogh  tlie  boue." 
ln  only  two  of  the  fifteen  cases  collected  by  Gurll1  in  which  ťraetures 
iluced  by  uliglit  cau?ľ*  in  syphilitie   imlividuals  were  the  hone* 
ĽXiiiiiined ;  in  one  oť  theiu  after  death,  in  tlie  other  iiicidentally  to  xn 
■i  for  pscudartbrosis.     Of  the  ťornier  ít  is  stated  only  that  the 
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bones  were  very  friable  ;  of  the  latter  it  is  said  the  piece3  removed  were 
soft  and  friable,  and  the  medullary  canal  enlarged  with  notable  thinning 
of  its  wall  and  a  great  excess  of  fat.  In  one  čase  the  humerus  was 
broken  two  or  three  times  and  the  clavicle  twice,  in  the  other  the  femur 
once  by  slight  causes ;  both  patients  were  of  delicate  constitution,  and 
one  of  them  died,  apparently  of  phthisis,  at  the  age  of  27.  They  can- 
not  be  said  to  prove  anything  in  this  connection. 

It  seems  not  improbable,  on  generál  grounds,  that  syphilitic  pain  in 
the  bones  may  be  the  result  of  pressure  within  the  Haversian  canals  or 
under  the  periosteum,  and  that  this  pressure  if  not  relieved  may  result, 
as  it  does  under  other  cireumstances,  in  an  enlargement  of  the  affected 
canals  by  absorption  of  their  walls,  in  other  words,  in  rarefaction  of  the 
bone  and  consequent  diminution  of  its  strength,  just  as  in  generál  atro- 
phy.  Gurlťs  tifteen  cases  include  five  in  which  the  fracture  was  pre- 
ceded  by  severe  pain,  more  or  less  prolonged,  in  the  broken  bone,  and 
these  might  be  considered  as  demonstrative  of  the  influence  of  syphilis 
did  we  not  possess  other  similar  cases  in  which  the  syphilitic  complica- 
tion  does  not  exist.  Malgaigne,1  indeed,  speaks  of  local  inflammation  of 
the  bone  as  a  frequent  and  too  múch  neglected  predisposing  cause  of 
fracture,  adding :  "  I  give  this  name,  conjecturally,  to  an  affection  which 
generally  manifests  itself  by  duli  pains  attributed  by  the  patient  to  some 
contusion  or  to  rheuraatism,  rarely  sufficient  to  cause  a  generál  reaction, 
and  attracting  but  little  attention  until  some  slight  cause  produces  frac- 
ture at  the  point  it  occupies."  There  is  a  striking  similarity  between 
the  cases  he  cites  in  this  direction  and  Gurlťs  syphilitic  cases. 

44 Rheumatic"  Cases. — A  carpenter's  apprentice  suflfered  for  a  month 
with  rather  severe  rheumatic  pains  in  the  left  arin,  and  then  broke  it  by 
pre8sing  firmly  úpon  the  handle  of  a  centre-bit,  which  he  was  turning 
with  his  ríght  hand. 

A  laborer  broke  his  right  arm  by  throwing  a  stone.  íle  had  always 
been  healthy,  but  during  the  preceding  month  he  had  been  sufíering 
from  pain  in  this  arm  which  had  increased  to  šuch  a  degree  that  he  had 
stopped  work. 

A  strong  well-built  youth  of  20  years  broke  his  femur  by  a  fall  úpon 
the  ground  while  walking ;  for  a  few  weeks  previous  to  the  accident  the 
limb  had  been  the  seat  of  pains  supposed  to  be  rheumatic. 

{syphilitic  Cases. — A  woman,  40  years  old,  had  pain  at  night  for  a 
year  in  the  middle  of  the  arm,  and  then  broke  it  at  the  affected  point, 
without  violence.  On  examination  a  perforating  ulcer  was  found  on  her 
sofU  palate;  the  fracture  healed  in  seven  weeks  under  anti-syphilidc 
treatment,  and  a  year  later  she  presented  herself  with  nodes  on  the  left 
femur. 

A  soldier  suflfered  for  a  long  time  with  nightly  osteocoptc  pains  in  the 
right  humerus,  accompanied  by  fever  and  loss  of  flesh,  and  relieved  by 
baths  and  mercurial  inunctions.  During  slight  salivation  produced  by 
the  internal  administration  of  the  bichloride  of  mercury,  and  while  the 
pain  was  still  diminishing,  he  broke  the  arm  in  the  middle  by  trying  to 

1  Loc  cit.,  p.  22. 
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tnru  upnn  his  right  side.     Au  "exostosU"  was  found  extendi 
tlie  elbow  to  the  seat  o  f  fracture.     Union  took  plače  witliin  a  motttb. 

A  man  of  delioate  eonstimtion  had  :i  chancrc  and  two  hnhoes  Ít\  IM  i. 
followed  by  uleers  in  tlie  neck  and  pain  in  the  bones.  In  181li  lie  was 
treated  twice  in  Berlín  by  inunetious,  which  reduced  his  strength  greatly. 
but  did  not  relíere  hú  ijrmptomt.  1  li.s  right  arni,  which  had  long  beén 
the  seat  of  severe  and  constaut  pain,  was  tlieu  broken  by  slight  violenee. 
and  tlie  fracture  did  not  unite.  In  1818,  being  in  a  very  wretched  eoii- 
dition,  he  consnlted  Delpeeh,  and  was  placed  úpon  a  tonic  treatuient, 
during  which  tlie  fracture  seemed  to  uuite,  but  after  a  somewbnt  vinleot 
movemeiit  one  day  a  new  fracture  was  ťouud  íwo  inehes  below  the  tirst. 
Soiuetime  afterwards,  tlie  tonic  treatmeut  having  been  kept  up  mean- 
wbile,  Delpeeh  cnt  donn  úpon  tlie  bone,  found  the  upper  fracture  imited 
by  a  pliable  callus,  and  tlie  lower  one  witbont  a  trace  of  union  ;  he  re- 
moved  at  difl'ereiit  times  ahout  three  inehes  of  the  hone,  which  was  soft 
and  ŕragile,  with  tliin  walls  and  full  of  ťat,  and  obtained  fibrana  union. 

ľink-r  iiicľuuľisil  and  tonia  treatmeut  the  syphilitic  sympt -■  disappeared, 

but  the  taft  chmele  hecame  tlie  Beat  of  severe  pain  and  was  broken  in 
the  centre  by  the  effort  made  in  po.ttiug  on  a  vest ;  this  fracture  united 
solidly,  and  was  followed  by  another  nt  the  sternal  end  of  the  samé  bone, 
also  preceded  by  severe  pain. 

An  apotheeary,1  38  years  old,  broke  his  right  humerus  while  dmwiqg 
a  tooth.  For  a  year  previously  he  had  suffered  more  or  less  with  pain  at 
ihe  seat  of  the  suhsequent  fracture,  and  the  bone  had  seemed  bo  weak 
that  be  feared  to  use  it,  although  it  had  inereased  greatly  in  tliickness. 
He  had  also  pains  at  nighl  in  his  bead  and  joints,  and  nodes  npon  ihe 
akull,  and  was  taking  tlie  iodide  of  potassium.  The  fracture  united 
promptly,  but  tbc  arra  reinained  useless. 

Therc  scems  to  be  no  reaaon  to  suppose  that  meroury  has  an; 
action  upou  tlie  bones,  rendering  tliem  more  liable  to  fracture,  and  tlie 
most  that  can  be  claimeil,  is  that  its  exeessive,  unskilful  use  will  cauM 
a  generál  deterioration  of  the  healtli,  which  mn_\  result  in  an  atrophj  of 
the  bones,  siuiilar  to  that  found  in  old  age  and  In  Bome  |  .i  mlynu  ooodft- 

tiona. 

Oancer. — There  are  two  ways,  apparently,  in  which  the  developmeol 

ineer  may  lead  to  fracture  of  one  or  more  bones:  either  the  tumor 
mny  OOflupj  the  bone  iteelf,  primurily  or  secondarily,  and  destroy  it  to 
ínoh  an  exťent  that  the  elightest  force  is  sufficient  to  fracture  it,  or  the 
presence  of  the  tumor  elsewhere  roay  induce  a  cachexia  which  results  in 
an  atropby  of  tlie  bone  siuiilar  to  that  found  in  tbc  senile  condition. 
The  firat  stage  of  tbe  development  of  a  cancer  in  hone  presentó  the 
ehangea  of  rarefying  osteitia  with  substitution  of  granulation  ot 

for  the  bone,  the  cancer  cells  theu  develop  in  this  new  tisaue,  a  s 
they  do  in  fibrous  tiseue  elsewhere.  In  a  čase  of  extensive  generál  iza- 
liim  i.i  cancer  which  came  under  my  observation,  portions  of  severní 
ribs  and  vertebtie,  a  large  part  of  the  pelvis,.and  the  upper  portion  of 
the  right  femtiľ  were  bo  cbanged  in  textúre,  altliough  the  i  r  externá!  fortt 

i  W.  ľink.r,  í  ti  N,  V.  Jonrn,  ofHed.,  Júly,  1852. 
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■  perfwtlj  prmerved,  tbat  a  kaife  could  bo  e&sily  thruat  tfarougb  the  m. 
ľnder  other  ciroumatAUCes  the  morbid  groírth  eeeooa  to  looaliae  tuelf  in 
lh«  medullarj  canal,  and  to  deairoí  the  oortioa.1  iayer  by  absorptioa; 
latter  is  redueed  to  a  thin  shtll,  u  very  slight  effort  may  ľrac- 
Thia  occurred  also  in  tbc  cuse  to  wliicli  i-cťereiiee  hasjiiat  been 
ade.  Tlie  right  feniur  was  brokcn  at  tlie  junctiou  of  the  lower  nml 
niddlfl  thirda,  by  the  patient  tarning  in  bed  a&oot  ii  foriuigbt  balón  hu 
The  externá!  dimenaiona  of  the  bone  were  unaltered  at  the  seat 
f  fracture,  but  it  was  ic-lnce-l  to  a  sbell  not  more  thaii  a  line  in  thick- 
n  i  its  interior  was  filled  by  a  masu  of  sott  pink  tiesne,  vrhieh  bx> 
n  hiliil  two  or  throe  inohflfl  alon;"  tlie  iiiedulhiry  canal  on  either  stde  of 
tne  Fracture,  wideníng  it,  Euid  even  perforatíng  its  «all  in  plaeea, 

Wheo   the  tumor  is  sumciently  largc  to  be    easily    reoojpused   Bf 

witliout,  and  to  clearly  acoouitt  for  tbc  fracture,  even  if  not  to  cauae  11 
"  '  be  anticipated,  we  should  look  úpon  tbe  fracture  as  au  accident  or 
pi-phenOBMnon  of  the  tumor,  rather  tlian  regard  tbe  tumor  aa  a  predís- 
;  otuse  of  fracture;  but  in  the  otber  clasí  of  casea,  where  tlie 
of  tbe  morbid  chauge  in  the  bonu  ia  uot  rocnguuabíe,  wlien  the 
hoture  oooura  witbout  any  warn- 


ing,  andia  the  firat  thing  tlmi  im  lis 
atMnlíon  to  the  bone,  or  even,  ae 
i  LomVs  čase,  first  brínga  to  tbc 
n  i  knowledge  tlie  exUceuce 
of  a  canccr  itt  anotber  point,  we 
artainlv  claaa  it  with  tbo 
other  eoTistitiitioiial  prudiuprtiu- 
Ourlť  collected  tliirty-eight 
■it-s  dF  iliiri  bnter  kimi,  of  wliich 

CoUowing   y   serva  as  ex- 

mnle.-  of  tbe  diffcrent   varietiei, 
rtninatíon,  and  possi- 
'ility  of  reumoo. 

e   a  min, 

...-.  whose  arm  had 

been  brokcn   by  tbe  efforts  of  a 

noacbt ť>  help  her  into  n  oar- 

riage,      Union  dul  not  t&ke  plače, 

anj  úi  ntha  afterwarda,  while 

■    m  a  ohair,  ahe  broke  ber 

by  lottiug  herhandfall  úpon 

it.     Loiiis,  scifking  tbe  c  a  ose  of 

I ,  for  the 

tbat  the  patient  had  an 

uloerateil  aaneer  of  the  breast. 

A  (román,1  fortj  yeara  ol  aga, 
who  had   a  oanoer  of  tlie  breast 


1    !-".'.  I  It,,   p,  184. 

'  Qnotŕ.i  »lh.  I>y  MU,., i,-„„,  r,,l.  i. 
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for  some  time,  with  well-marked  cachexia,  broke  het  riaHt  feraur  in  the 
louer  third  by  ríaín^  from  a  chair.  She  ma  takevi  to  the  hnspital,  and 
there  tbc  other  femur  was  broken  by  tlie  interne  as  he  wa3  preparing  to 
apply  ít  bandage  to  tlie  first.  Slie  dicd  the  samé  night,  and  at  tlie 
autopsy  cancerous  tnassest  were  found  in  tlie  snongy  tissue  and  in  the 
medullary  canal  at  tlie  pointa  of  fracture  and  elsewhere  (iig.  55),  also 
in  tlie  verte  bne  and  cranial  bcnea. 

A  woman,  tbirty-four  years  obi,  had  an  encephaloid  tumor  in  the  left 
axilla.  Sbe  broke  bor  left  humerus  with  an  andible  snap  by  pressing 
against  tiie  side  of  the  bed,  and  died  tliree  days  afterwards.  At  the 
autopsy  fcwo  ribs  were  found  fractured,  in  addition  to  tbe  humerus,  and 
nuinerous  cancerous  nodules  were  scattered  over  the  peritoneuni.  eOfltaJ 
pleura,  riba,  and  abdominal  viscera.  Thero  was  no  sign  of  any  iietcrol- 
Ogoua  growth  in  tlie  broken  humerus,  and  the  other  humerus  was  not 
brittle. 

A  woraan,'  forty-nine  years  old,  with  tumors  under  tbe  lower  jaw.  in 
both  bretsts,  tbe  iiterus,  and  other  organa,  broke  her  right  humerus 
while  washing  one  of  her  children,  tlieu  her  left  humerus  while  eutting  a 
piecc  of  bread,  then  the  clavicle  by  thftWÍDC  R  book  ĎUt  of  bed,  then 
the  right  humerus  again  by  rising  in  hed,  nnd  the  left  humerus  again  by 
teariug  the  burtiing  clothing  oft'  a  ehild.  AH  tbc  ťraetures  uuited  readily, 
with  abundant  callos. 

A  woman,  fifty-two  years  old,  with  nlcerated  cancer  of  tbe  breast,  had 
her  humerus  broken  by  the  efforts  of  the  Diirse  to  raise  ber  in  bed.  GrOQG1 
uuion  apnarently  in  six  weeks  ;  death  by  oxhaustiou  in  ten  wcekí.  On 
inspeetion  the  ťraeture  appeared  to  ba  healed,  but  on  sawing  the  bone 
longitudinally,  the  broken  ends  were  found  unilicred  in  appcirance  in 
thiekness,  and  incloscd  in  a  rather  thin  bony  ring.  A  mass  of  fibroua 
tissue,  in  which  were  imbedded  nunierous  smalW  mu.-.ses.  eouiposed  en- 
tirely  of  cancer-cells,  íilled  the  medullary  canal  at  the  seat  of  fracture, 
and  siniihir  smiali  cancerous  BUMsea  were  found  at  other  pointa  of  the 
canal.  The  cortical  layer  of  the  bone  was  eroded  at  pointa  correspond- 
ing  to  the  cancerous  nodules,  and  in  some  places  e  f  en  perforated.  Can- 
cerous nodules  in  the  Uver. 

A  woman,  forty-scven  years  old,  broke  her  femur  just  below  tbe 
trochanters  by  getting  out  of  a  wagon,  nľtoen  montlis  aľter  a  cancer  of 
the  breast  had  been  removed  by  operation.  Union  took  plače  in  six 
weeks,  and  slie  died  nine  months  uftonvards  of  exluiustion.  Tlie  :iiTtf|.sy 
showed  tbnt  tbe  upper  portion  of  tbc  femur  had  been  ehanged  into  a 
large  meshed  network,  with  tenacioua  dirty-gray  contents.  The  ťnicture 
had  followed  the  íntertrochantcric  line,  and  the  union  had  beeti  accom- 
plished  by  interladng  spieulre  of  bone  passing  ťrom  one  fragment  to 
the  other. 

Of  thirty-two  of  tliese  cases  in  which  the  posítion  of  the  primáry 
tumor  is  noted,  it  oceupied  the  mamraary  gland  twenty-six  times  (onec 
in  a  man);  and  of  tlie  entire  thirty-eight  cases  thirty-five  were  women. 
As  a  rule,  too,  the  affection  was  of  long  standing  ;  in  mauy  of  tlie  cases 
tbc   tumor  had  returned  aťter  removal,  and  in  nine  it  had  ulcerated. 

"  Lancel,  April  8,  1887. 
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The  huraeru8  and  femur  were  almost  exclusively  afľected,  but  in  very 
unequal  proportions — twenty-six  fractures  of  the  femur  and  seven  of  the 
humerus.  Severe  localized  pain  in  the  bone  preceded  the  fracture  in  a 
number  of  čase  s. 

Reunion  took  plače  in  one-fourth  of  the  cases,  and  in  at  least  three  of 
these  there  was  cancerous  degeneration  of  the  bone  at  the  seat  of  the 
fracture.  In  most  of  the  remaining  twenty-eight  cases  death,  due  to  the 
progress  of  the  disease,  followed  so  soon  after  the  accident  that  the  bones 
had  not  time  to  unite,  even  if  they  were  capable  of  carrying  on  the 
necessary  processes.  There  is  no  reason  to  doubt  the  probability  of  re- 
union in  cases  where  the  recurrence  of  fracture  has  been  favored  by 
simple  atrophy,  for  šuch  reunion  is  the  rule  in  other  cases  where  similar 
atrophy  has  been  induced  by  other  causes  ;  but  when  the  predisposing 
cause  has  been  absorption  of  the  bone  by  the  growth  of  a  cancerous  mass 
within  it,  not  only  does  the  subsequent  growth  of  the  tumor,  which  is  all 
the  more  rapid  in  consequence  of  the  reliéf  of  pressure,  continue  the 
work  of  destruction,  but  the  mass  itself  constitutes  a  raechanical  obstacle 
to  union  by  its  interposition  between  the  fragments,  and,  in  addition,  the 
destruction  of  the  marrow  and  the  reduction  of  the  bone  to  a  mere  shell 
remove  the  two  principál  elements  by  which  the  process  of  repair  is 
normally  carried  on.  In  the  ossifying  forms  of  cancer  it  is  possible  that 
trabecuhe  starting  from  either  end  may  unite  with  one  another,  and  thus 
bind  the  fragments  together,  as  occurred  possibly  in  the  last  čase  men- 
tioned  above. 

Hydatid  and  other  Cyst  s;  Caries  and  Necrosis. — There  are  a  few 
instances  on  record  in  which  the  unsuspected  development  of  a  hydatid 
cyst  within  a  bone  has  resulted  in  its  fracture  by  slight  violence  at  the 
point  occupied  by  the  cyst ;  and  others  in  which  a  similar  result  has 
been  produced  by  the  occurrence  of  a  cystic  degeneration  of  unspecified 
character  within  the  bone.  These  causes  act  by  direct  absorption  of  the 
cortical  layer  of  the  bone,  not  by  a  raodification  of  its  structure,  and 
their  effects  are  confined  to  the  single  bone  and  the  single  point  involved 
by  the  disease.  Facts  of  this  kind  deserve  mention  in  this  connection 
only  on  account  of  their  resemblance  to  other  cases  in  these  respects, 
that  the  fracture  is  produced  by  slight  violence,  and  no  warning  is  given 
by  change  in  the  volume  or  functions  of  the  limb. 

While  caries  and  necrosis  are  among  the  most  common  of  diseases,  and 
often  cause  a  very  considerable  loss  of  substance,  Gurlt  says  the  exam- 
ples  of  fracture  during  the  existence  of  either  condition  are  exceedingly 
rare.  The  reasons  are  apparently  of  two  kinds :  the  disease  is  in  itself 
of  8ufficient  importance  to  require  the  afľected  limb  to  be  kept  more  or 
less  completely  at  rest,  and  thus  withdrawn  from  exposure  to  the  usual 
immediate  causes  of  fracture  ;  and,  secondly,  the  process  is  either  ac- 
companied  by  compensatory  ones  which  strengthen  the  bone  by  forming 
new  tissue  in  the  plače  of  that  which  is  destroyed,  or  it  affects  the  short 
bones  or  the  spongy  ends  of  the  long  ones,  which,  as  has  been  shown, 
are  the  least  liable  to  be  broken.  When  the  shaft  of  a  long  bone  becomes 
necrosed  in  whole  or  in  part  in  consequence  of  an  acute  periostitis,  or 
osteo-myelitis,  the  dead  bone  retains,  not  only  its  firmness,  but  also  its 
connection  with  the  living  portions  until  an  involucrum  has  been  formed 
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:»lnnit  ii.  :in  1  tlii-i  iuľiiliiľniiii  i>  nr. liiini  íly  siilfi  rit'iith  l;u'g<;  n.  ivsist  efFee- 
tiiully  atiy  fraeturitig  violeuco  to  wliicli  it  raay  be  aeeidentally  exposed. 
Tlie  clironic  carious  process  often  lasts  for  years  witliout  eausing  mueh 
loss  of  aubstance,  and  tlie  bone  is  strcugthened  by  coudensation,  ebur- 
nation,  of  the  parts  adjoining  tlie  cavity  ;  but  when  tlie  prouess  is  more 
rapid,  and  tlie  loss  of  substancii  is  greater,  involving  alinost  tlie  entire 
tliickness  of  the  sliafc,  fracture  is  likely  to  tie  eaused  if  tlie  liinb  is  not 
handk'd  witli  great  carc.      Flg.  ■>>  represeuts  the  loa-er  end  of  a  femur 


reniovcd  !>y  amputation  aťter  fracture  in  a  čase  wliicli  came  uruler  my 
observation  in  l!S77.  The  patient  was  a  lad  of  twelve  years,  who  had 
been  aflVctod  for  some  time  with  aiippurative  disease  in  tlie  right  femur 
and  tibia;  a  fistnlous  openimi  above  the  knee  led  to  bare  bone,  and  au 
operation  was  undertaketi  for  its  reraoval.  After  the  bone  had  been  ex- 
posed, and  two  small  necrosed  fragments  removed,  tlie  surgeon  tried  to 
straighten  the  partly  Hexed  leg,  without  using  mnch  force,  however.  A 
sharp  crack  was  heard,  and  it  was  ťound  that  the  bone  had  been  broken. 
The  figúre  shows  that  the  lower  fragment  had  been  so  bent  by  the  pro- 
longed  tlexion  of  the  knee  and  the  traction  of  the  posterior  muscles  of 
tlie  thigh,  that  its  articular  surface  was  directed  rather  backwards  than 
downwarda. 


B.  Tmmediažto 

Tbese  exist  in  every  c 


Dfítermininťf  Cauefs  of  Fractu; 


i  of  fracture,  for  a  bone-  breaks  only  wlien 
tlie  Btnia  to  whioh  it  is  subjoeted  is  superior  to  its  power  of  resistance. 
It  is  entirely  itnniiterial  whcther  this  strain  or  this  power  of  resistance 
is  great  or  small,  and  tberefore  tlie  term  ttpvntaneom,  which  is  some- 
times  applied  to  ťractures  produced  by  very  slight  violence,  šuch  as  turn- 
ing  in  bed,  ought  to  be  abandoned,  for  it  does  not  propei'ly  express  the 
idea  which  it  is  intended  to  convoy. 

The  immediate  cause  of  a  fracture  may  be  oither  a  force  acting  from 
outside  the  body,  as  in  a  blow  or  a  fall,  or  one  originating  within  the 
body,  and  cxcrted  directly  úpon  tlie   bone  which  is   fractured  by  the 
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actkm  oF  mnacles  attached  to  or  cloaely  connected  with  it.  ThoM  pM> 
duced  by  the  first  eauae  are  called  ľractures  by  externá!  violence  :  t&OM 
by  the  líiit.T,  fracturea  by  muaeular  action. 

wturet  íjf  external  violence.     The  divísion  of  theae  into  two 

if  ľ-liľli  '-no  is  called  ľriietm-cs  I  ty  itireet,  the  other  fracturea  by 

violence,  ia  based  úpon  clinical  differcnccs  oťten  of  extréme  im- 

.  :m<l  not  aimply  úpon  mecbaniual   differcncea  in  the  tnode  of 

tntasmisaíoa  and  in  the  eŕľect  oľ  the  applied  foroe.     Thie  relievea  us, 

tberefore,  from  the  neceasity  of  examiniiig  into  the  latter  uueatione  with 

their  many  obscure  factors  and  eoinplex  relatious,  and  rnakes  the  deíi- 

nítíona  simple.    A  fracture  by  ilirft  finlmu-t  is  ono.  sur^ically  apeaking, 

in  whiuh  the  bone  ia  broken  iinniediately  under  the  point  úpon  the  sur- 

face  where  the  fracturiii^  violence  is  reeeivcd  ;  and  a  fracture  by  indv- 

nit  i-  one  in  vrhich  the  fracture  takes  placo  at  a  dištance  from 

thal  point.     Thus,  a  fracture  oľ  the  leg  by  a  blow  with  a  heavy  bar,  by 

the   paasage  acrosa  it  of  a  wheel,  or  by  tlie  ímpact  of  a  rifle-ball,  ia  a 

fraeture  by  direet  violence,  wliile  a  fracture  of  tlie  thigh  by  a  fall  úpon 

the  ľect,  or  oľ  the  chmele  <>r  humorná  by  a  fall  úpon  the  hand,  ia  a  frac- 

tui-i    I  .y  iuďireet  violence.     The  most  important  clinical  ditľľrenev  butwceit 

the  two  vavieties  depends  úpon  the  injury  to  the  overlyiug  soft  parts  in 

tlie  one  čase,  and  the  absenoe  of  šuch  injury  in  tlie  other,  upoii  the  proh- 

ability  tliat  in  the  ľormer  the  fracture  will  be  oomponud,  and  will  suppu- 

rate  on  account  of  the  bruising  and  subse^ueut  aloughing  oľ  tlio  soft 

wrts,  and  that  in  tlie  other  it  will  be  aimple,  or  if  corapound  may  not 

■  ■■■-.  and  may  PUD  the  course  of  a  simple  one.      In  additiou,  (no- 

ďírect  violence  are  more  likely  to  be  comminuted  and  to  be 

ied  by  serious  injury  to  adjoining  veasele  and  nervea,  »hieh 

Itate  amptitation. 

It  is  worthy  oľ  remark  that  the  skin  is  not  alwayfl  broken  ia  fracture* 

i  violence,  even  wlien  the  vulnerant  force  hus  heen  extréme  and 

i-v  to  the  Boft  parta  under  the  skin  very  extenstve.    The  tough- 

id  elasticity  of  tlie  skin  eometimea  preaerve  it,  eapecially  when 

čerta  the  violence  acta  over  a  large  surface,  and  dnes  not 

íharp  anglea  or  edges.     The  paaaage  of  the  whcel  of  a  heavily 

ragon  across  tlie  leg  ra»y  cruah  hoth  honos  into  splintera  and  re- 

uce  the  musel  ea  to  a  pulp  without  breaking  or  even  apparently  injiiring 

ic  skin.     On  the  otlier  hand,  tlie  blow  niay  break  the  skin  at  the  point 

I !  received  and  produce  fraeture  by  indireet  violence  at  s  greatot 

lees  dištance,  the  bone  yieldiug  nt  its  point  of  least  reaistnnce,  and 

t  at  that  where  the  force  is  directly  exerted. 

TIh-  fraotoring  Force  may  be  applied  áireatlyor  indirtctly  to  the  boM 

auning  eompression,  aplitting,  or  pene  trati  on),  or  obľujaely  to  its  lone 

is,  or  as  tonion,  or  U  avulsion.     Kxaniples  of  tlie  tir*t  are  furnished 

■  i  |  on  the  feet  with  fracture  of  tlie  caleancum,  gunahot  woundfl, 

pacted  fracture  of  the  lower  end  of  tlie  radiua  or  of  the  upper  end  of 

■■11,-i  with  penetľatioii  oľ  the  epiphysis    by  tlie    bard  clľ'll  of   tlie 

»Ft,  oľ  the  aecond  by  most  fractnrea  of  the  shatts  of  long  bonea,  of  the 

mi  by  Bome  fracture  s  of  the  leg  where  the  foot  is  fixod  and  tlie  body 

nad  Foroibly  about  it,  and  by  others  in  whích  the  fracturtng  Force  is 

•  wholly  or  in  part  to  tbc  action  of  muaolea  attaclied  to  tlie  side  of  the 
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bone  and  exerted  in  a  plané  that  Í3  not  parallel  to  tts  axis,  and  of  the 
fourth  by  fracture  of  either  malleolus  by  lateral  diaplaeement  oť  tlie  foot. 
Tlie  mechanism  in  direct  fractures  produced  by  ťalls  or  by  blows  ia  the 
samé,  for  fram  a  mecbanical  point  of  view  it  is  indifťerent  whether  the 
force  is  dcveloped  by  the  mo  verne  ti  t  of  tlie  limb  or  of  the  external  object 
witii  whioh  it  comes  into  contact. 

Indirrľt  fractures  are  by  ťar  more  coromnn  in  long  bones  than  in  ihort 
onea  for  reaaons  that  liave  been  considered  already  io  the  section  on 
ťorm  and  ťunction  consídered  a*  predisposin^  cauaes  of  fracture.  The 
principle  of  their  production,  wliích  waa  alao  mentioned  in  the  sauie  aec- 
tion,  is  that  oť  the  transtnission  of  a  force  along  a  bone  or  set  of  bones 
tnade  rigid  by  ligamentary  attachmenta  or  museiilar  contraetinn  in  sin-h 
numier  that  it  is  resolved  into  forces  actin;;  in  two  or  more  directions, 
oue  of  which  crossea  tlie  long  axia  of  the  bone  and  acta  as  if  it  had  been 
nppľied  directiy  at  the  point  of  least  resistnnee  in  a  lateral  or  transverse 
direction.  The  effect  is  modiiied  greatly  by  the  aiiatomieal  stnieture 
and  fonn  of  the  bone,  tlie  attitude  of  the  limb,  the  contraction  of  the 
muacles.  and  the  direction  of  tiie  blow.  Thua,  a  fall  úpon  tlie  bánd  may 
break  tlie  Ihbit  end  oť  tlie  rádius,  botfa  bones  of  tlie  forcarm,  tho  humo- 
rná, oj  the  elaviele  ;  a  fall  úpon  the  foot  may  fracture  the  ealcaneiini  hy 
direct  violenco,  or  the  bones  oť  the  leg,  tlie  thigh,  or  even  tlie  vertebral 
coliimn  or  skull  by  indirect  violenee.  l'ressure  a^ainst  tlie  aterninn  may 
break  the  riba  by  exag^eratin^  their  cnrves ;  pressure  agaínst  the  wiugs 
of  the  pelvismay  produce  a  aimilar  reault. 

The  beat  exainple  of  the  fracture  oť  ahort  hones  by  indirect  violence  is 
furnished  by  tho  spínal  coltimn,  the  hones  oť  which,  considered  as  a 
fjroup,  comtitiite  a  lonj;  bone  with  several  eurves,  resenibling  the  clavi- 
cle  iu  its  entirety  and  in  the  inechanisin  oť  its  ťraetures  so  far  as  they  are 
produced  by  exaggeration  oť  a  normál  eurve. 

Indirect  fracture  bj  tractioo  úpon  a  bone  oceura  exclusively  at  apophy- 
Mt  uliich  gítre  attaclniient  to  stron^  ligaments  through  which  the  ťorce  is 
conveyed.  Thus,  the  ínternal  rnalleolus  is  tort)  off  by  the  ťoreible  rota- 
tion  outward  ( eversion)  of  tlie  sóle  of  the  foot ;  the  internal  lateral  liga- 
ment  is  put  upou  tlie  stretch,  and  if,  as  is  usually  the  čase,  ita  atttich- 
uiont  to  the  bone  ia  stron^or  than  tho  cohesion  between  the  particles  of 
the  bone  itselť  the  latter  yields  and  a  tranaverae  fracture  reaults.  A 
siuiilar  mechaniaui  is  sonietimea  foniul  at  tlie  elbow  on  the  inner,  and  pos- 
sibly  also  on  the  outer,  side. 

b.  Frur/iniK  hii  „m >•>■„/, t,-  „,-iin„.  Undfif  thii  head  are  itieluded  ouly 
those  fractures  in  whioh  tho  rupturing  ťorce  is. exerted  by  the  tnuscles 
alone  without  the  aid  of  any  external  violence.  It  ia  of  coiirse  evident 
that  if  an  tndividual  breaks  his  ukuli  or  a  limb  by  rinining  or  striking 
a;*ainst  a  solid  object  tlie  ťorce  that  causes  the  fracture  is  doveloped  by 
the  action  of  bis  raiiscles,  but  the  in^chanism  is  the  samé  as  if  hc  liad 
fallen  frora  a  height  or  as  if  bis  body  waa  at  rest  and  the  object  with 
which  he  haa  OOflae  into  contact  was  in  raotton.  Only  thoao  cases  aro 
considered  to  be  fractures  by  muscular  action  in  whioh  tlie  action  ia  ex- 
erted  directly  hy  the  musetea  upou  the  bones  to  which  they  are  attached 
(mediately  or  itnuit-iiiately),  either  aa  direct  traction,  or  in  fracture  of 
Uu  pateUí  or  of  the  olecranon,  or  obliip-iely,  aceordiug  to  the  principle 
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f  tlie  lever,  or  by  cxa^geratíng  tlie  normál  curve  of  the  bone  by  drawÍBg 

ión  oiie  of  i  ta  extremities,     Mention  tiaa  nlready  been  made  (pag«  74) 

t  tbe  ínfluenee  exerted  by  the  contraction  of  the  muacles  in  favoring  eh 

r '.ílm-unii  of  fracture  by  externá]  violence,an  intiueuce  whích  ia  demon- 

raied  experiitientally  by  tlie  extréme  dith'eulty  of  producing  tlie  comraon 

iudirect  fraetures  in  a  eadaver  by  throwing  it  Írom  a  heijfht,  and  wbich  is 

explained  in  part  by  the  fact  that  the  mweles  whea  rigid  lioldetmtignous 

igether  so  elosely  and  so  firaly  that  they  praoúcallj1  forni  oue 

long  bone  more  or  less  curved  and  therafore  mora  axsoaed  to  fracture  by 

over-bending,  and  in  pan  by  the  additional  straili  which  the  inuscles 

:xert  npon  the  bonea. 

SoBM  ftutbon  hnve  expressed  the  opmíon  that  no  hone  can  be  broken 
by  simplc  muscular  contraction  unless  it  has  prevíously  undergone  SOBR 
ibaoge  that  has  diminiahed  its  strengili,  but  this  opiuiori  mušt  be  looked 
ipon  as  a  n  attempt  to  explaín  away  by  an  unfounded,  or  nt  leasl  Q&- 
>ven,  assumptíoii  a  difficulty  which  does  not  really  exist.  It  is  mi- 
CjUestionable  tbat  in  all  cases  of  fracture  byalight  rouscular  action  a  pre- 
vious  ehange  in  the  Btrengtlt  oť  the  bone  most  háve  taken  plače,  na  in 
of  tliem  this  cltaiige  has  been  demonstrated  by  direot  axaiBtMlioa. 
•vcral  auch  caaes  háve  been  desenbcd  under  the  difterent  predisposing 
causes  of  fracture.  Hut  it  ia  no  more  logical  to  claim  tbat  sneh  a  B&angc 
í  preeeiicd  e  vary  fracture  by  mtiseular  action  tbau  it  would  be  to 
e  serae  claim  for  fracturea  by  externá!  violence  ;  it  ean  reat  only 
upim  rhe  assmnption  that  the  power  oť  resiatunce  of  a  normál  bone  is 
npeiior  W  any  force  that  a  musele  or  group  of  muacles  can  exert  úpon 
t  under  the  most  extréme  and  unusual  circurustanees,  whereas,  on  the 
eonírnry.  nature's  preoautíons  and  adaptatious  are  as  a  nde  ualeiihiicd 
iifídii  tliľ  liasis  of  tlie  pro  babíc,  not  of  the  exccptional.  tiueh  a  poaÍtion 
may  be  taken  wítb  propriety  with  reference  to  all  fraetures  produced  by 
alight  cauaei  in  the  old,  the  weak,  or  the  cacbectic,  or  in  tboae  whohavú 
tOBered  pain  at  tlie  point  oť  fracture  for  some  tíme  prevtoua  to  the  acci- 
"  nit,  but  it  is  entirely  uusupported  by  proof  in  the  rarer,  but  stil!  sufli- 
cicntly  nunierous,  cases  oť  fracture  oť  tlie  shaťt  of  a  long  bone  produced 
'y  a.  vkilent  effort  in  a  hcaltby  athletíc  man,  and  111  the  oommon  OHM  of 
rncture  of  the  patella  or  olecranou. 

The  efl'ect  of  muscular  aetion  is  manifested  in  all  the  degrees  of  vary- 

fog  importance  between  ita  relatively  uiiitnportant  additions  to  the  etTects 

ľ  externá!  rioteuce,  and  tbose  cases  in  which  it  ia  the  sóle  agent  ttt 

e  trtieture  of  a  healtby  hone.     Tbc  intermediatc  degrees  are  preae&ted 

fraetures,  usually  of  weakeued  bonea,  in  whicb  moderal 

:ular  action  haa  acted  eitlier  alone  or  combined  with  some  external  vio- 

e.     In  ihe  firat  čase,  when  the  power  of  the  musele  ia  exerted  in  tbe 

ľ  direction  as  tlie  external  violcnce,  it  increaaea  the  fracturiu^  force 

v  just  ho  much:  and,  by  prolonging  its  cfTectaľter  the  fracture  bas  been 

ide,  it  nlao  increaaea  the  d  is  plač  e  m  en  t  of  the  fragmenta  and  tbe  lace- 

ratiou  of  tbe  soft  parta.     Tbe  principál  interest  of  tlie  intermediute  cases 

■  connected  with  the  cauae  of  the  exceptíonal  fragility  oť  tbe  bone,  and 

.  it  haa  been  prevíously  diseus^ed,  with  illuatrative  examples,  in  that 

;omi eotion,  it  doea  not  reqtiire  furtber  attention  here. 

immoneet  examples  of  fracture  by  muscular  action  alone  are 
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furnished  by  the  patella  and  the  olecranon,  and  similar,  but  rarer,  exam- 
ples  háve  also  been  given  by  other  iipophyses  to  which  powerľul  mUHolc* 
are  atlached,  sucli  as  tlie  poaterior  portion  ot  the  ealeaueum,  the  cornnoid 
procews  oť  the  ulna,  and  the  coracoid  proeess  of  the  scapula.  These 
uaotnm  are  alnmst  cxaetly  transvcrse,  and  in  most  casea  show  that  the 
reaistanee  of  tlie  bone  t"  direct  traction  is  leea  than  tliat  of  the  tendona 
tbrough  which  the  traction  is  exerted.  Tlie  patclla  is  a  sesamoid  bone 
developed  within  a  tendon,  and  is  praetiuully  tlie  weakost  point  in  it,  for 
the  great  majority  of  the  cases  of  ita  fracture  are,  apparently,  frachires 
by  direct  muscular  action  unaiiled  by  any  leverage  ;  the  bone  ís  broken 
aa  a  rope  is,  by  direct  traction  úpon  it. 

Of  the  long  bone 8  tlie  humerus  is  the  one  most  freqaentlj  hrnketi  in 
iliis  namier;  out  oť  85  casea  of  ťracture  of  the  limbs  by  musctdar  action 
collected  by  Gurli'  57  were  fract-urea  oť  the  humerus,  15  of  the  thigh, 
8  oť  the  leg,  and  5  of  the  forearm,  He  givea  also  eome  ram 
cases  of  ťracture  oť  the  sterniim  and  of  the  verte  bral  coluinn  by  unaided 
muscular  action.  The  mechanism  scems  in  most  cases  to  be  the  aame  aa 
in  indireot  fracture  ;  in  snme  the  fracture  také 8  plače  at  the  point  of 
insertion  of  the  muacle,  and  in  otbera  the  elementu  are  too  complex  and 
too  uucertain  to  be  explained  theoretically.  In  a  comparattvely  smaU 
iiumber  of  casea  the  ťracture  was  caused  by  the  convulsiona  oť  epik-psy 
or  tetanus,  and  in  others  by  reflex  coutractions  or  spasms  in  limba  that 
liad  been  long  paraľyzed,  but  usually  the  cause  was  a  violent  voluutary 
muscular  eíťort  to  avoid  a  ťal!,  or  to  throw  a  stone,  or  liťt  a  beavy  object. 
Tlie  ťollowing  cases  taken  from  f.lurlt  illuatrate  the  difľe rent  fraotuxes 
and  tlie  diti'ereiit  methodfl  in  which  they  may  be  produced.  It  mušt  be 
remembered  that  fiactures  producjd  during  convulsinus  ueed  t<>  be  vli.-ol  v 
Bxamined  in  order  not  to  overlook  tlie  possibk  additimi  "ľ  extcrnal  vio- 
lence  by  a  ťal!  ťroru  the  bed  or  by  atriking  the  límb  against  a  solid  object. 

In  a  negro  boy,  twelvc  to  thirteen  yeara  oť  age,  abecied  with  tetanus, 
botfa  tliigh  bonea  were  broken  "  at  the  neck,"  probably  just  belon  the 
trochanter,  by  the  contraction  oť  tlie  muscles,  and  the  (ragmetití  forced 
tbrough   the  skin  on   the  outer  side  oť  tlie  limb.     An  incb   had  to   be 

PCI ved  from   one  oť  the  bonea  before   reduction  could  be   effeeted, 

Reoorejy  with  angulur  displacement  followei. 

Lentc3  reported  a  caae  of  ťracture  of  both  femurs  at  an  interní  of 

eight  inontha  in  a  child  twelvc  yeara  old,  during  epileptic  fits.     The 

.  -  were  at  the  junetion  of  the  upper  and  middle  tbirds  of  the 

hone;  the  first  united  witb  considerablc  shortening;  the  patieutdied  six 

ifter  the  occurrence  oť  the  second  ťracture,  which  had  not  uiritwi. 

'I  In  majority  of  the  reeorded  fructures  oť  tbc  humenis  were  produced 
by  the  effort  oť  tlirowing  aome  object,  a  balí  or  a  stone,  witb  violence, 
and  Gurlt  thínlcs  the  mechanism  is  tlie  samc  as  that  by  which  a  stick  is 
.•■hen  it  is  grasped  at  one  end  and  snapped  eharply  like  a  wbip, 
'I  li>'  contraction  oť  tlie  deltoid  arrcsts  the  bone  suddenly  and  the  impetus 
oť  the  lower  end  of  the  humerus  eauses  the  break,  which,  howcvcr,  may 
Mke  plače  at  either  end  or  at  tbe  middle  oť  the  bone. 

ir,  Júly  21,  1860,  qpatoá  by  Hamiltoii. 
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An  athletic  man,1  thirty-four  years  old,  accustomed  to  lift  heavy 
weights,  broke  his  humerus  with  an  audible  snap  just  below  tbe  insertion 
of  the  deltoid  by  the  eflbrt  made,  od  a  wager,  to  throw  a  stone  weighing 
about  two  ounce8  the  dištance  of  a  hundred  yards.  Becovery  in  six 
weeks. 

An  apparently  robust  and  healthy  man,2  twentyone  years  old,  broke 
his  humerus  in  the  lower  third  by  throwing  an  oyster  shell  with  some 
force  out  upou  the  ice  from  the  bank  of  the  river.  Recovery  in  the 
usual  time. 

A  powerful  and  healthy  studení3  broke  his  humerus  in  two  places  in 
a  duel  while  making  the  stroke  known  as  u  Quarte." 

Gurlt  gives  also  eleven  cases  in  which  the  humerus  was  broken  during 
that  trial  of  strength  in  whi<4i  two  men  plače  their  elbows  úpon  a  table, 
clasp  hands  with  the  forearms  parallel  and  vertical,  and  strive  to  force 
each  other's  hand  backwards.  In  almost  all  these  cases  consolidation 
took  plače  within  the  usual  limits  of  time. 

Fracture8  of  the  femur  are  rarer  than  those  of  the  humerus.  They 
may  occur  at  any  point  on  the  shaft,  and  in  the  recorded  cases  háve  been 
the  result  of  an  attempt  to  kick,  to  avoid  a  fall,  or  to  rise  from  the  ground 
without  aid,  or  of  c  rampa,  excited  in  one  čase  by  drawing  on  a  tight  boot, 
and  in  another  by  turning  in  bed. 

A  tolonel  of  cavalry,4  36-38  years  old,  of  middle  size  and  great 
muscular  power,  broke  his  thigh  at  the  junction  of  the  upper  and  middle 
thirds  by  kicking  at  and  missing  his  servant. 

Bamard  Van  Oven*  described  before  the  Roval  Medical  and  Chirur- 
gical  Society,  a  fracture  of  the  thigh  sustained  by  himselť.  He  was  56 
years  old,  healthy  and  strong,  and  free  from  taint  of  cancer,  scrofula, 
syphilis,  etc.  He  was  awakened  one  night  by  a  sharp,  cramp-like  pain 
above  the  knee,  and  as  he  felt  the  part  with  his  hand  and  notiued  that 
the  niuscle  was  tense,  he  heard  a  snap,  followed  by  relaxation  of  the 
muscle,  crepitation,  and  diminution  of  the  pain.  Examination  showed  a 
transverse  fracture  of  the  femur  three  inches  above  the  knee  ;  complete 
recovery  in  four  months. 

A  cavalry  man,6  29  years  old,  while  trying  to  rise  from  a  sitting  posi- 
tion  on  the  ground  without  the  aid  of  his  hands,  broke  his  right  thigh 
transversely  at  its  middle.  A  diseased  condition  of  the  bone  could  uot 
be  ehown. 

Hamilton7  reports  a  fracture  of  the  shaft  of  the  femur  in  a  large  and 
perfectly  healthy  man,  occasioned  by  a  twist  of  the  leg  in  rolling  ten- 
pins,  and  Gurlt  mentions  an  unrecorded  čase  of  fracture  of  the  thigh  at 
two  points,  produced  by  a  similar  cause,  in  a  not  entirely  healthy  man 
of  35  years. 

Gurlťs  eight  cases  of  fracture  of  the  leg  comprise  four  of  both  bones, 

1  Guthrie,  Lond.  Med.  and  Surg.  Journal,  1835,  vol.  vi.  p.  478. 

•  Kirkbride,  Am.  Journal  Med.  Sciences,  1835,  vol.  xvi.  p.  33. 

•  Keil,  De  Fragilitate  Ossiutn,  etc.     Vratislav,  1845,  p.  23. 
4  Journal  universel  des  Sciences  Méd.,  t.  xi.  p.  373. 

6  Lancet,  1852,  vol.  ii.  p.  591. 

•  Gaz.  Méd.  de  Paris,  1842,  p.  218. 

7  Fractures  and  Dislocations,  3d  ed.  p.  30. 
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one  of  the  tibia,  and  three  of  the  fibula  alone,  the  latter  being  fracturcs 
at  the  upper  end  of  the  bone  by  the  vigorous  contraction  of  the  biceps. 

A  small  rather  corpulent  woman,  45  years  old,slipped  on  the  left  foot 
while  descending  some  steps,  made  a  violent  efľort  with  the  right  leg  to 
avoid  a  fall,  felt  at  once  a  v  e  ry  severe  pain  in  the  latter,  and  fell  in  a 
sitting  posture  úpon  the  bottom  step.  An  immediate  examination 
showed  a  fracture  of  both  bones  at  the  raiddle  of  the  leg,  the  muscles  of 
the  calf  strongly  contracted,  and  a  small  wound  of  the  skin  over  the 
anterior  angle  forraed  by  the  fragnients. 

A  woman,1  52  years  old,  mistook  in  the  dark  a  door  leading  into  the 
cellar  for  one  opening  into  a  closet,  and,  recognizing  the  mistake  as  she 
put  her  right  foot  forward,  drew  herself  instinctively  backward,  and  felt 
at  the  samé  moment  something  snap  in  •ber  left  leg,  úpon  which  the 
weight  of  her  body  rested.  She  fell  and  rolled  down  the  steps.  On 
examination,  a  fracture  of  the  left  fibula  just  below  its  head  was  found. 

Fracture  of  either  or  both  bones  of  the  forearm  has  been  caused  by 
the  wringing  of  wet  clothes,  or  by  shovelling.  The  accident  is  among 
the  rarest  of  fracturcs  by  muscular  action,  only  five  cases  being  reported 
by  Gurlt. 

A  healthy  girl,2 18  years  old,  while  wringing  clothes,  felt  a  sudden, 
sharp  pain  on  the  inner  side  of  the  forearm  above  the  wrist.  Three 
days  afterwards  a  fracture  of  the  ulna  67  millimetres  (2J  iuches)  above 
the  wrist  was  recognized  by  the  abnormal  mobility  and  crepitation. 
Union  in  a  month.  A  year  previously  she  had  dislocated  the  lower  end 
of  the  ulna  backwards,  which  mušt  háve  interfered  with  the  movement  of 
šupina  tion. 

A  woman,3  30  years  old,  broke  the  rádius  in  its  lower  third  with 
severe  pain,  while  wringing  two  heavy  towels.     Recovery  in  36  days. 

A  healthy,  powerful  luna  tie,4  while  using  a  shovel  heard  two  distinet 
šnaps  in  his  right  forearm,  and  found  himself  unable  to  use  the  límb. 
The  next  day  Malgaigne  found  a  fracture  of  the  rádius  near  its  centre, 
and  a  fracture  of  the  ulna  about  an  inch  nearer  the  wrist,  with  consider- 
able  displacement. 

Fractures  of  the  clavicle  háve  been  caused  by  the  effbrt  of  raising  a 
heavy  object,  shovelling,  and  striking  backwards,  or  with  a  whip. 

Malgaigne5  reports  two  cases  of  fracture  of  the  clavicle  caused  by  an 
effort  to  toss  a  heavy  body  upwards ;  one  in  the  outer  half  of  the  bone 
in  a  man  41  years  old ;  the  other  in  the  inner  third  in  a  youth  of  18  years. 

Gosselin*  reports  a  čase  of  fracture  of  the  clavicle  in  its  middle  third, 
caused  by  the  effort  to  raise  a  heavy  piece  of  marble  and  plače  it  úpon 
the  shoulder  of  a  fellow  workman. 

Fractures  of  one  or  more  ribs  are  not  infrequently  caused  by  violent 
ccughing.  The  sternum  has  been  broken  in  four  recorded  cases  by  the 
violent  straining  and  bending  backwards  of  the  body  during  the  expul- 
sive  efforts  of  parturition,  and  there  are  three  or  four  cases  of  fracture 

!  Rt-vne  Mtd.  Chirnrg.  de  Paris>,  t.   xri.  1554. 

1  Labatt,  Dublin  Med.  Pív**,  1<40,  and  Gai.  Médicale,  Pam,  1840,  p.  475. 

•  ««*Xťtted«3  Hôpítaux,  1;44,  p.  224. 

4  Malgaigne.  ťractoivs  and  Luxation5%  vol.  i.  p.  ľ.S5. 

4  Lc«.  ciu,  p.  464.  •  Ciiniqae  Chirorgicale,  1ST3,  to\  L  p.  413. 
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of  the  vertebral  coluran  by  muscular  action  alone,1  and  four  of   the 
scapula. 

Monteggia2  saw  a  raan  50  years  old  who  had  broken  a  rib  by  violent 
coughing.  The  crack  was  heard  by  members  of  the  family  present  in 
the'room.     No  further  details. 

Hilton3  reports  the  čase  of  a  man  who  broke  a  rib  by  muscular  action 
while  trying  to  mount  a  spirited  horse.  íle  was  treated  for  a  long  time 
for  pleurisy  before  the  fracture  was  recognizcd. 

A  primipara,4  24  years  old,  taken  in  labor  sought  to  hasten  delivery 
by  forcible  voluntary  expulsive  cfforts,  bending  backwards  and  resting 
on  her  elbows  and  heels.  During  this  effort  she  felt  a  sudden  sharp 
pain  and  a  snap  in  the  middle  of  the  breast,  and  said  at  once  that  some- 
thing  had  broken  there.  No  attention  was  paid  to  the  statement  until 
five  days  afterwards  when,  peri  tôni  tis  having  appeared,  an  examination 
was  made  and  a  painful  swelling  found  in  the  upper  portion  of  the  ster- 
num,  with  quick  and  difticult  respiration  and  increased  pulsation  in  the 
large  vessels.  Tlie  patient  died  on  the  17th  day,  and  at  the  autopsy  a 
transverse  fracture  oť  the  sternura  was  found  1 J  Hneš  above  the  junction 
of  the  body  and  tlie  manubriuin.  The  edges  oť  the  fracture  were  separ- 
ated,  and  an  inflamrnatory  exudation  as  large  as  a  hen's  egg  and  con- 
taining  pus  was  found  in  the  anterior  mediastinum. 

A  soldier5  bathing  in  the  Sambre  dived  into  the  river,  and,  not  reap- 
pearíng,  was  sought  for  and  brought  out.  His  body  showed  no  trace  of 
external  violence,  but  there  was  paralysis  of  all  the  limbs,  loss  of  sensa- 
tion,  inability  to  hold  up  the  head,  pain  at  the  posterior  and  lower  part 
of  the  neck,  priapisra,  írequent  desire  to  urinate.  Íle  said  that  as  he 
dived  he  saw  the  water  was  too  shallow,  and  in  the  effort  to  avoid  strik- 
ing  against  the  bottom  he  jerked  his  head  violently  backward  and  at  once 
lost  consciousness.  He  died  the  samé  night,  and  the  autopsy  showed  a 
transverse  fracture  of  the  body  of  the  oth  cervical  vertebra  a  little  below 
its  centre  ;  the  cord  and  dura  mater  were  intact,  but  there  was  an  exten- 
sive  extravasation  of  blood  between  the  latter  and  the  bone  and  also  on 
the  outside  of  the  column. 

A  servant6  engaged  in  preparing  a  lámp  raised  his  arm  quickly  to 
arrest  the  action  oť  an  escaping  spring  and  felt  something  give  way  in  i  t. 
The  arm  fell  powerless  by  his  side,  and  the  greater  portion  of  the  acro- 
mion  was  found  to  háve  been  broken  off ;  crepitation  very  distinct.  Re- 
covery  in  six  weeks. 

C.  Intra-uterine  Fractures  and  Fracture 8  during  Delivery. 

Fracture  of  the  limb  of  a  child  during  its  delivery  through  the  natural 
passages  of  the  mother  is  of  rather  frequent  occurrence  and  is  usually 
the  result  of  manuál  or  instrumental  interťereiice  to  correct  a  faulty  pre- 
sentation  or  to  supplement  the  insufficient  expulsive  power  of  the  uterus. 
Šuch  fractures  belong  to  the  class  of  fractures  by  external  violence  and 

1  See  Fractures  of  tho  Vertebr®,  chap.  xiii.  2  Archives  Géuérales,  1S38. 

3  Laiicet,  1852,  vol.  i.  p.  143. 

*  Chaussier,  Revue  Méd.  fran<;  et  étraiifr,  t.  iv.  1827,  p.  204. 

*  Réveillon,  Arch.  Gén.  de  Méd.,  Ls27,  t.  xiii.  p.  44í). 

*  Wildbore,  Lond.  Med.  tfaz.,  New  Serieš,  184G,  vol.  iii.  p.  708. 
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present  no  features  of  especial  interest ;  but  there  are  others  in  which 
the  fracture  is  caused  by  the  expulsive  efforts  of  the  mother  alone.  A  n 
arm  or  leg  is  engaged  between  the  body  oť  the  child  and  the  rigid  parte 
oť  the  raother  and  the  humerus  or  feraur  broken,  sometimes  with  an  audi- 
ble  snap,  as  the  child  is  forced  through  the  passage.  Thus,  in  one  čase 
during  the  spontaneous  delivery  of  the  shoulders,  the  arra,  which  lay 
across  the  child's  breast,  was  heard  to  snap  and  a  fracture  was  found  at 
its  upper  third  ;  in  another,  a  breach  presentation  with  very  forcible 
pains,  the  femur  was  broken  by  preseure  against  the  symphysis  pubis  ; 
and  in  a  third,  where  the  head  and  left  hand  presented  siraultaneously 
and  were  violently  forced  through  the  pelvic  outlet,  a  fracture  of  the  left 
humerus  was  found. 

Fractures  within  the  uterus  háve  been  caused  in  a  few  cases  by  a  bul- 
let  or  sharp  inštrument  that  has  at  the  samé  time  perforated  the  abdom- 
inal  wail  of  the  mother ;  the  interest  attaching  to  them,  however,  is 
statistical  rather  than  practical,  for  in  the  three  cases  collected  by  Gurlt 
miscarriage  followed,  with  death  of  the  foetus  in  every  čase,  and  of  the 
mother  in  one. 

The  possibility  of  the  occurrence  of  fracture  within  the  uterus  as  the 
result  oť  external  violence  without  perforation  of  the  abdomen  of  the 
mother,  or,  in  some  cases,  of  unknown  causes,  has  been  proved  by  the 
delivery  of  children  presenting  fractures  of  dift'erent  bones  in  various 
stages  of  repair.  It  is  not  always  easy  to  say,  when  a  child  is  bom 
with  a  fracture,  whether  it  was  caused  during  the  delivery  or  at  an  ear- 
lier  periód,  or  whether  it  was  due  to  external  violence  or  to  the  contrac- 
tions  oť  the  uterus.  And  ťurthennore,  it  is  not  always  possible  to  say 
whether  the  apparent  fracture  is  actually  one  or  only  a  malformation,  a 
deťect  oť  ossitication  or  development,  or  a  separation  of  the  epiphysis 
in  consecjuence  oť  a  syphilitic  or  intiammatory  process.  Gurlt  collected 
eight  cases  in  which  the  causal  relation  between  an  injury  received  by 
the  mother  during  pregnancy  and  the  fracture  observed  in  the  child 
seemed  to  him  to  be  clearly  demonstrated,  and  twenty-five  others  in 
which  more  or  less  doubt  existed  as  to  the  cause  of  the  fracture  or  the 
character  of  the  lesion.  The  injury  in  the  first  eight  cases  was  either 
a  lall  trom  a  height  or  a  direct  and  violent  blow  upou  the  abdomen;  aud 
the  bones  broken  were  those  oť  the  thigh,  leg,  arra,  and  ťoreann,  and 
the  collar  bone.  The  autopsy  in  three  cases  showed  union  oť  the  frac- 
ture with  undoubted  callus  and  more  or  less  overriding  oť  the  fragmente ; 
in  three  others  the  ťracture  had  led  to  suppuration  and  perťoration  of  the 
skin,  and  in  two  there  was  a  large  callus  (humerus  and  clavicle). 

The  rcmaíniiig  cases  include  some  in  which  an  undoubted  fracture 
existed,  but  with  no  history  of  external  violence,  and  some  in  which  the 
coexistence  of  malťormations  threw  some  doubt  úpon  the  character  oť  tlie 
supposed  ťracture,  and  others  in  which  the  fractures  were  so  numerous 
and  so  symmetrical  that  they  mušt  háve  depended  úpon  some  generál 
cause  acting  probably  úpon  the  ej)iphyseal  cartilages.  It  has  recently 
been  shown  by  ľarrot,  as  the  result  of  his  researeiies  concerning  the 
lesions  of  syphilis  in  inťancy,  that  this  disease  has  a  marked  tendency 
in  the  foetus  and  infant  to  atťect  the  tissues  by  which  the  growth  of  the 
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bone  Í8  carried  on,  and  to  weaken  tlie  connection  between  the  shaft  and 
the  epiphyses. 

A  woraan  gave  birth  prematurely  to  twins,  one  of  which  presented  an 
old  fracture  of  the  femur.  The  bone  projected  more  than  an  inch  through 
the  skin  and  was  carious.  About  six  weeks  before  delivery  the  raother, 
while  making  some  9light  exertion,  heard  something  snap  in  her  abdomen, 
and  felt  thereafter,  on  every  raoveraent,  a  pricking  as  by  the  point  of  a 
knife. 

Blasius1  reported  the  čase  of  a  healthy,  well-formed  child  with  an 
obtuse  angular  dcforraity  at  the  junction  of  the  lower  and  raiddle  thirds 
of  one  leg ;  the  skin  presented  a  cicatricial-like  retraction  at  the  angle, 
Avhere  it  was  also  unusually  adherent  to  the  bone.  The  anklc  was  free, 
the  heel  drawn  up,  and  the  inner  border  of  the  foot  directed  upwards. 
The  limb  was  smaller  than  the  other,  and  had  only  two  toes  and  two 
metatarsal  bones  in  the  foot.  Therc  was  a  doubtful  history  of  a  blow 
received  úpon  the  abdomen  durir.g  pregnancy. 

Chaussier  saw  in  1813  a  child  that  died  twenty-four  hours  after  deliv- 
ery, whose  skeleton  presented  113  solutions  of  continuity,  70  of  which 
were  in  the  ribs ;  a  considerable  number  had  become  Consolidated. 

Hedland  saw  in  the  child  of  a  woman  who  had  had  a  violent  fall  during 
pregnancy  both  femurs  broken  near  the  neck,  both  tibias  and  fibulas 
just  below  the  knee,  and  both  anns  near  the  elbow.  The  lesions  on  the 
two  sides  corresponded  closely  in  position.  At  each  fracture  there  was 
some  pinkish  pus,  and  the  ends  of  the  bones  wrere  roughened.  Probably, 
as  Gurlt  suggests,  this  was  a  separation  of  the  epiphyses  due  to  an 
inflammatory  process  of  unknown  origin. 

Gurlt2  gives  the  following  as  the  only  one  of  the  cases  of  so-called 
self-ampatation  in  which  there  is  any  probability  that  the  loss  of  the 
meraber  was  due  to  a  fracture  accompanied  by  laceration  of  the  soft  parts 
or  compression  of  the  main  artery  sufficient  to  cause  gangrene. 

A  pregnant  woman  thirty-three  years  old  fell  from  the  top  of  a  ladder, 
and  lay  unconscious  úpon  the  ground  for  some  time.  During  the  follow- 
ing days  blood.  and  afterwards  bloody  water,  escaped  from  the  vagína, 
but  she  suffered  no  abdominal  pain  and  continued  to  feel  well.  Delivery 
took  plače  in  due  time,  eight  weeks  after  the  accident.  All  the  leťt 
upper  extremity  of  the  child  below  the  middle  of  the  arm  was  lacking, 
and  the  end  of  the  remaining  portion  of  the  humerus  projected  slightly 
through  a  reddÍ9h-brown,  moist,  but  not  bleeding  or  suppurating  wound 
which  formed  the  surface  of  the  stump  and  which  cicatrized  promptly, 
The  amputated  portion  of  the  limb  came  away  with  the  afterbirth  ;  i  t 
was  composed  of  the  hand,  forearm,  and  lower  portion  of  the  arm  ;  its 
skin  was  shrunken,  the  nails  complete,  extensive  extravasation  of  blood 
in  the  subcutaneous  tissue,  and  the  end  of  the  humerus,  which  presented 
a  toothed  surface  of  fracture,  projected  about  one-fourth  of  an  inch. 

1  Monatschrift  fur  Geburtsk.  und  Frauenkrankheiten,  B«l.  xii.  1858,  p.  120,  quotcil 
by  Gurlt. 
*  Loc.  cit.,  vol.  i.  p.  122. 
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CHAPTĽR    V. 


samit<>\is   \.\i>  ihaiínmms. 


The  symptóme  prodnced  by  n  frectore,  the  faeta  úpon  tlie  e.\i  -■ 
ahaence  of  uliiťh  the,  BWgeoD  reliea  in  miikin^  :i  dia^inisis,  uiv  dividi-d 
in  accordance  vrifeh  tne  DOBunon  Bsmiolojrical   piaetiee  i  n  to  t»o  ^rou|is, 

tlie  „/.jn-tirr  and  lliľ  nnhjľfliľľ  n  r  r"tlni«1.       The   s  v  rii|it<uns    iucl  ii.Ii.I   iľi 

tbc  former  ue  those  irhich  dni  b*  direetly  observed  by  tlu-  surgeon :  in 
tlie  latter  they  are  those  for  his  Jtnowledge  of  wtiich  lie  has  to  depend 

iiniri'  "ľ  li.'í.s  eomplotely  úpon  tlie  statemeuts  of  the  patieut.  The  ťoniier 
are  the  most  [tnpoxt&nt  and  are  the  only  onee  ffhioh  btve  a  valid  claim 

to  be  cOHsidored  patho^noi ie;  they  iiieludo.,  tst.  áeformitjf  ftf  the  liuih 

or  part,  2d.  tilnioriiutl  mnl-Hitt/  at  tlie  point  oť  fraeture,  3d.  UWpíŕiJŕioň. 
The  eeeond  group  incluáes,  l>t.  /""'»,  Žít.  dúfurínfíM  o/funetion  ta  tou 
„/  ľ.,:rrr,  Bd.   In'sln,-//  of  1 1  Lť  caee  and  oť  the  patieiit. 

Bxcepi  in  those  Ľoiii]>nrativťly  infreouant  nanes,  vhere  tlio  injury  or 

the  deformity  of  the  limb  ía  oť  šuch  a  oharacter  tbat  the  diag 

for  an  iii-tíint  itt  doulit,  the  Bymptoma  of  a  fracture  are  not  s<>  promi- 
nent tfaftt  a  careful  examinatíon  can  be  dispensed  with,  and  to   i 

easea  they  are  so  ohscurc  that  even  tlie  most  experienced  and  skílťnl 
surgeon  rany  retnnin  in  doubt.  An  examination  sliould  alwayi 
dneted  systematieally  and  thoroughly,  and  tlie  appearaticea  preseated 
by  tlie  irtjnred  limb  shimld  always  be  comjmred  with  those  of  Ita  iiiiin- 
jiiied  fellow,  hoth  for  the  casier  detectiou  o  f  slight  uhanges  and  to  aond 
tlie  m  istá  k  e  oť  thinking  some  chimce  coiigenital  variation  to  he  a  reenU 
oť  the  injury.  If  the  pain  is  so  sreat  as  to  prevent  tlie  tieceasary  explo- 
rations,  an  aBaurtheíic,  preferabiy  etlier,  ahonld  be  used,  espeeiaJlý  if 
the  inspaeted  ťiaetuie  is  in  the  vieinity  of  a  joint :  and  if  tne  swelliag 
oť  the  aoft  parta  múke  the  bonee  and  interferes  with  the  exan 
the  dcciaioti  siiould  he  postponed  ťor  a  ťew  days  utitil  the  swelling  ahtill 
h.iVľ  been  redneed  by  ponlticea  or  cooling  lotiona.  In  doubtfn 
the  ({tieation  shonld  nlnaya  be  nsked  irhether  tlie  affeeted  limb  or  ita 
fellow  has  sulľered  any  previous  injury  that  might  havo  altered  ita  ťorm, 
for  otheruíse  a  Bprain  or  a  contusion  in  the  ludghboi'liood  oť  a  deľorniity 
reiuaining  aľte-r  tlie  bealiog  of  an  old  liaeLui'e  DHght  be  inistakeu  for  a 
reeent  ťraetiiľe.  or  the  limb  whieli  is  used  foi  tlie  parpose  of  sompMÍBOU 
niayitselľ  háve  beeu  ahortoned  orotlienvise  deť'inued  by  a  previoue  Lttjury. 


OliJKCTtVE  BlOHS, 

Drt'-irittitii,— This  tenn  is  liere  ctnployet!  in  its  wideat  sensc  to  ioebade 
ehangea  in  tlie  rclations  of  tlie  fragmenta  of  the  liouea  to  each  other  and 
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the  modificationa  in  the  appearance  of  the  limb  or  part  of  the  body  pro- 
duced  by  those  changcs,  by  the  effusion  of  blood,  and  by  the  later  inflam- 
matory  processes.  In  other  words,  it  includcs  changcs  in  the  length 
and  diameter  of  a  limb,  in  the  form  and  color  of  a  surface,  in  the  resis- 
tance  of  the  tissues  to  pressure,  and  in  the  relations  of  certain  bony 
points  or  prominences  to  each  other. 

The  changcs  in  the  relations  of  the  fragments  to  each  other  and  the 
resultant  modifications  of  the  form  of  a  limb,  háve  been  deseribed  in 
detail  under  the  head  of  JJiyj'Iaremťnts  (Chap.  III.).  Many  of  tliem  are 
so  marked  that  they  are  reco^nizable  by  simple  inspection  of  the  part, 
while  others  are  brought  to  light  only  by  careful  rneasuremcnts  and 
comparison  with  the  opposite  limb.  These  rneasuremcnts  are  used  in 
practice  only  to  recognize  longitudinal  and  lateral  displacements  and 
those  by  which  a  limb  is  shortened  or  the  diameters  of  an  articular  ex- 
tremity modified.  A  s  a  rule,  to  which  there  are  few  exceptions,  men- 
suration,  to  be  of  value,  requires  that  the  in  jury  should  be  confined  to 
one  limb,  to  one  side  of  the  body,  in  order  that  the  other  may  serve  as 
a  štandard  pí  comparison  by  which  the  chanjre  in  the  first  may  be  recog- 
nized.  The  reason  of  this  is  the  absence  of  fixed  proportions  between 
the  different  parts  of  the  skeleton,  šuch  as  would  enable  us  to  calculate 
in  any  given  čase  frora  the  height  of  an  individual,  for  example,  the 
length  of  a  bone  or  the  dištance  between  any  two  points.  Among  the 
possible  exceptions  to  this  rule  are  the  relations  of  the  great  trochanter 
of  the  femur  to  a  Hne  drawn  from  the  tuberosity  of  the  ischium  to  the 
anterior  superior  špine  of  the  ilium,  and  those  of  the  styloid  process  of 
the  rádius  to  the  lower  extremity  of  the  ulna,  both  of  which  may  be 
used  with  considerable  aceuracy  in  cases  of  fracturc  of  the  neck  of  the 
femur  or  lower  extremity  of  the  rádius  even  when  the  opposite  limb  has 
been  rendered  unsuitable  for  the  purposcs  of  comparison  by  disease  or 
injury. 

The  chief  difficulty  in  employing  mensuration  is  that  of  finding  fixed 
and  well-defined  points  úpon  the  body  between  which  tlie  desired 
measurements  can  be  made.  The  ones  employed  in  ťractures  are  bony 
prominences  or  edges  sufficiently  near  the  surface  to  be  readily  reeog- 
nized  and  felt,  but  as  they  are  all  more  or  less  rounded,  absolute  aceu- 
racy in  measuring  the  dištance  is  impossible. 

Another  cause  of  error  or  of  uncertainty  lies  in  the  differences  which 
háve  been  found  to  exist  often  in  the  limbs  of  the  samé  individual,  and 
which  8ometimes  are  very  considerable.  The  occasional  existence  of 
šuch  a  difference  not  having  a  traumatic  or  pathological  origin  appears 
to  háve  been  known  for  some  time.  Dupanie1  published  a  paper  in 
1803  in  which  he  called  attention  to  the  iufluence  of  certain  professions 
in  diminÍ8hing  the  growth  of  one  arm,  as  compared  with  the  other,  and 
to  the  iraportance  of  the  recognition  of  this  fact  in  the  diagnosis  and 
treatment  of  fractures.  Although  he  refers  to  i  t  as  a  fact  generally 
known  to  the  profession,  I  do  not  find  it  mentioned  in  the  generál  trea- 
tises  on  surgery  or  the  special  ones  on  fractures ;  and,  in  this  country  at 
least,  attention  was  first  called  to  this  natural  asyminetry  in  the  length  of 

1  Gaz.  Hebdomodairo,  1863,  p.  55. 
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the  lower  limba  in  íi  paper  pobliahed  in  tlit-  American  Journal  of  tlie 

Me-lieal  SeJencc*,  Apríl,  lsT-1,  l.>y  l'r.  Wm.  i     I  ox, i  mepired  by 

Prof.  Thomaa  'í.  Morton,  of  Philadelphiu,  uml  -uh~..'<|nently.  !■■ 
1877,  but  independently,  by  Dr.  Wiglit,  oť  Bronklyn.  The  statementa 
tlien  nm  1 1  u  bave  been  ainoe  oonfinned  by  many  obser?erB,  and  tbe  axiat- 
eae*  and  diagnostic  importance  of  a  normu!  aeymotetry  are  boh  gea- 
ernlly  reeogiiized.  ľroť.  Morton1  ex;imincil  .'il-í  hovs.  ťmm  eignt  10 
eighteen  years  of  aga,  and  i'ound  ineijiiulit.y  o  f  tlie  lower  limba  in  272, 
varyinq  líniu  |  incli  in  íll  easea,  and  £  incli  in  100,  to  1  i  inch  in  2  eaeee, 
and  ljf  incli  in  1  caae.  In  a  personál  adult  čase,  verifieil  by  diaeectien 
(one  of  a  serieš  oť  L  J "-  ca.-i/s  e\ainined  in  tlie  dissection  room  in  1*77. j. 
tbe  dištance  from  tne  anterior  auperior  špina  of  the  iliom  to  the  ttp  oť 
the  externá!  malleolna  waa  half  au  inch  gronter  on  tlie  right  eido  than  on 
tlie  left,  and  ihe  bones  showed  no  traoe  of  injury  ;  and  in  n  caae  OCH) 
iiinier  my  observation  at  BeUevue  Hoapital  tbe  left  lmroerus  ia  lialf  an 
inch  longer  than  the  riglit.  It  is  evident,  tbereiorc,  tKat  snitil 
enoee,  saj  ap  to  balf  an  incb,  mušt  be  accepted  triafa  umelí  reaerre  in 
nnikiiig  a  diagmwis,  or  in  estimatiug  tlie  result  ufter  repair, 

Otlier  ilifheulucs  and  cuuŕes  Of  eiTOľ  in   measunu^  are  fotind  in  tlie 
Bwelling  of  tne  soft  parta  oť  the  injnred  límb,  which  ntay  prereot  tne 
Baeaaanng-tape  trom  being  drawn  sitraight,  and   in   tlie   vary'mg  anglea 
between  tbe  axia  of  the  Kmb  and  tlie  Hne  oť  meaenremenL     Thi 
not  likely  to  be  great,  and  ia  still  lese  likely  to  bo  oveilooked  ;  but  the 
btter  i.-*  u  freqnent  source  of  error.     It  is  rere  tbat  the  two  EUed  pointe 
belween  whioh  tlie  roeasurement  is  maile  are  botli  upon  the  limh,  Dl  the 
bone,  wboee  leiigth  is  in  ijucstioii ;    one  of  tliem  is  usuallj   upon  the 
tnmk,  and  lies  at  a  certain  dištance  from  the  centre  oť  métion  of  tfae 
lunli.      t.lfiiijst'ijiiĽiitly  any  change  in  tlie  position  of  the  limb  efaan 
acttal  dinanoe  between  the  two  ftxed  pointa  that  háve  been  ahoeen-    Fer 
examplé,  in   meaanrtng   the   lengtli   oť   tbe   lower   estreniity   the 
taken  are  the  antorior  attperior  špine  of  the  iUum  and  the  tip  of  the  ex- 
terná] malleolua;  the  forner  lies  severe!  inohea  abore  and  t"  the  outer 
side  of  tlie  centre  oť    motion  of  the  ooxo-femoral  joint,  and   therefore 

when  tho  límb  is  in  abduetion  the  dištance  between  the  two  hxed  | i  ■  ia 

less  than  when  the  límb  is  parallel  to  the  long  axia  of  the  hody.  lť  a 
comparison  is  to  be  roade  between  the  two  limba,  it  ia  eaaential  thattheir 
poaitiona  with  referenoe  to  the  pelvia  ahould  be  the  samé,  and  ■ 
aare  amat  be  taken  tliat  tlie  ankles  are  equidistant  from  a  line  drawn  .'ii 
right  anglea  to  another  eonnectiiig  the  two  anterior  mperior  spinea.  It 
i-  not  snih'eiciii  ih.it  the  limii.s  íhould  be  parallel  to  the  long  axia  of  tbe 
body,  for  tlie  pelvis  oaay  be  inclined  to  it,  and  a  glanee  at  li^.  57  ivill 
íhoW  the  re.--iilt,  »f  šuch  an  inelinaiion,  one  litiib  lieíug  virtnally  abdooted 

and  tbc  otberaddaotedtM  that  ivhile  the  linea  A  Ii  and  A  B,wltich  renre- 
aent  the  actoal  length  of  tbe  two  limba, are  equal,  tbe  linea  G  B  and  OS, 

whioh  are  A* ea  meaanred  by  tbe  íurgeon,  are  unequaj.     lf  only  one 

npper  fixed  point  ín  the  medián  line,  as  the  mwldlieus  or  the  sternam,  íb 
nsed  for  both  nieasurenienU  the  effeot  oť  an  inclination  of  the  petvia 
would  be  still  greater. 
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Fig.  r,7. 


Símilar  diffioultieä  and  uncertainties  exist  in  transverae  and  períplieral 
measurements  of  the  limba  to  an  cven  greater  degree.  Tlie  awelling  of 
the  soft  parta  not  oni  y  increases  the  bulk  of  the  part,  but  it  also  obsernes 
the  bony  prominencca,  and  placea  tliem  at  a  greater  dištance  helow  the 
surface,  so  that  an  accurate  measurcmeňt  of  tlie  dištance  betwecn  pointa 
úpon  tlie  oppoaite  sides  of  a  bone  ia  practieaľly 
impossible.  Malgaigne  recommemls  the  u  s  e  of 
needles  or  pins  pasaed  through  the  soft  parta  until 
they  toucli  tlie  l>one  aa  a  meana  of  measuring  tlie 
thioknesa  of  the  overlying  tiss_uea.  By  aubtract- 
ing  the  súra  of  these  measurenienta  frora  tlie  diame- 
ter of  the  limb  at  that  poiut  the  breadth  of  the 
hone  is  obtained.  Theoretically  tbc  tnethod  is  cor- 
rect,  but  tho  practical  diffioultieä  are  great,  for  the 
very  awelling  which  renders  the  mttliod  necessary 
obseures  the  land-inarks,  and  makea  it  impossible 
to  i user t  the  needles  with  aceuracy  at  the  desired 
poinis.  For  tiiis  and  for  angular  and  rotatory  dis- 
placements  tlie  trained  eye  of  the  surgeon,  aided 
by  careťul  and  minuté  conaideration  or  palpation 
oťthc  auatomieal  land-uiarks  and  eomparison  with 
the  otlicr  limb,  is  tbc  beat  guide,  and  will  often 
recogníze  the  change  at  the  first  glance. 

Tlie  appearanee  of  tlie  límb  may  bc  still  further 
modified  by  an  abundant  extravasation  of  blood 
poured  out  from  tlie  vessels  of  the  hone  and  the 
adjacent  parte,  and  eitlier  colleettid  in  a  maaa  or 
inéltratcd  among  the  tissues.  Kxcept  when  the 
bone   ia   subcutaneous,  thís   extravasation  is   not 

at  first  accompanied  by  discoloration  of  the  surface,  and  ia  then  to  be 
rccognized  ouly  by  tlie  greater  size  and  firmness  of  the  limb,  or  pos- 
sibly  by  the  peculiar  crackling  of  the  coagulated  blood  ťelt  when  the 
part  ia  handled,  a  crackling  wliich  has  been  compared  to  that  oľ  drv 
stareli,  or  of  snow  compressed  in  tbe  hand.  The  swelling  may  be  ao 
distinctly  limited,  and  rendered  so  firm  hy  coa^ulation  or  the  tenseneaa 
of  tlie  tissues  that  eover  it,  as  to  givc  to  tlie  exploring  hand  the  sonsa- 
tion  of  a  sotid  aubstance,  and  thus  be  mistaken  for  tlie  diaplaced  end  oľ 
tho  broken  bone.  Malgaigne  haa  roported  a  čase  in  which  hu  misťmk 
šuch  a  collection  of  blood  ťor  the  projeeting  end  of  a  broken  femur.  In 
caae  of  doubt  the  diagnosis  could  bc  made  by  the  iiid  of  acupunetiire 
needles,  tlie  introduetion  of  wliicb  through  tlie  skin  would  shoiv  tbc  eon- 
siatency  of  the  masa,  aml  prevcut  a  collection  of  blood  from  being  mis- 
taken for  bone.  A  airailar  diagnostie  use  of  noedles  bas  beon  sii^i/stel 
when  doubt  exiata  aa  to  the  presenco  of  a  fi«ure,  or  as  to  tlie  identity  or 
counections  of  some  portion  oť  bone,  or  bony  promiiiencc,  that  cati  be  ťelt 
tbrough  tbe  skin,  but  it  is  doubtful  if  múch  can  be  gaiucd  by  tliis  mutbod 
of  exploration.  It  is,  of  course,  possible  that  tbc  point  of  a  ueedle 
migbt  slip  into  a  fiaaure  or  paša  betwecn  two  fra^ments  in  šuch  a  manner 
that  it  might  be  alternately  pinched  and  frecd  by  hending  the  limb,  but 
it  is  improbable  that  the  occasion  would  often  ariae  when  the  value  oť  the 
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information  to  be  gained  would  justify  even  the  slight  inconveniences  of 
the  exploration,  except  in  the  contingency  first  mentioned,  that  of  doubt 
as  to  the  character  of  an  abnormal  mass,  and  in  the  search  for  mobility 
of  the  fragments  in  the  čase  of  a  suspected  fracture  involving  a  joint. 

Ecchymosis  is  a  symptóm  that  is  rarely  abscnt,  although  its  appearance 
ma  y  be  delayed  for  several  days.  Blood  is  freely  poured  out  from  the 
medaila  ry  canal  and  the  spongy  tissue  of  a  bone,  and  in  cases  of  fracture 
by  indirect  violenee  it  may  make  its  way  along  the  muscular  pi  a  nes  and 
first  anpear  under  the  surface  a  t  a  considerable  dištance  from  the  seat 
of  injury.  Under  šuch  circumstances,  its  tardy  appearance  at  a  dištance 
from  a  painful  point  úpon  tlie  course  of  a  bone,  with  the  history  of  an 
injury,  it  raises  a  strong  presumption  of  fracture,  although  it  is  by  no 
means  pathognomonic.  In  fractures  by  direet  violenee  the  ecchymosis 
appears  promptly  and  at  the  point  where  the  injury  was  received,  and  is 
oíten  due  as  múch  to  the  eontusion  of  the  soft  parts  as  to  the  fracture. 

The  eoexistenee  of  an  external  wound  is  not  to  be  lightly  taken  as  a 
proof  that  the  fracture  is  compound.  Tlie  blow  which  has  caused  it 
may  also  háve  produeed  an  indirect  fracture  at  a  considerable  dištance, 
or,  even  iť  the  position  of  the  fracture  corresponds  to  that  of  the  wound, 
the  deeper  soft  parts  may  still  remain  undivided  and  prevent  communi- 
cation  between  the  two.  In  cases  where  the  bone  does  not  protrude  and 
cannot  be  felt  by  cautious  exploration  through  the  wound,  the  diagnosis 
oť  a  probable  commuuication  may  be  made  if  the  hemorrhage  is  profuse, 
prolonged.  and  venous  in  character,  and  if  itcontains  scattered  oil-globules 
within  the  first  twelve  hours. 

In  fractures  communicating  with  joints  a  verv  notable  and  character- 
istie  deformity  i  s  caused  by  the  filling  of  the  cavity  of  the  joint  with 
extra  vaša  ted  blood  or  an  intiammatorv  eftusion,  the  character  and  situa- 
tion  oť  which  are  shown  bv  its  limitation  within  the  boundaries  of  the 
artieular  capsule. 

AhiiTnuil  M'J'ility. — Mobility  appearing  after  injury  at  a  point  in  a 
bone  where  it  did  not  previously  exist,  and  permitting  the  bone  to  be 
len^thened,  shortened,  or  bent  a:  an  angle,  or  allowing  a  portion  oť  it  to 
be  nioved  while  the  other  portion  remains  at  rest,  is  pathognomonic  of  a 
fracture.  but  unfortunately  it  is  not  always  present  or  recognizahle.  In 
au  imi-aeted  fracture  the  two  ťrairments  ma  v  be  so  firmlv  wedtied  tojjether 
that  mobility  does  not  exist :  and  in  a  partial  or  a  toothed  fracture,  or 
in  fracture  of  one  of  two  bones,  as  in  the  forearm  or  leg,  it  may  be  so 
slight  as  not  to  be  reco^nizable :  and  in  a  fracture  of  a  short  bone,  or 
in  one  near  the  artieular  end  of  a  long  bone,  one  or  both  fragraents  may 
be  too  small  to  ta  grasped  with  suftioient  tirmness  for  this  exploration. 
In  fracture  of  the  ribs,  or  sternura,  or  tibula,  the  natural  elasticity  or 
mobilít  v  of  the  bone  ma  v  deceive  if  not  taken  into  coosideration,  or 
raise  a  doubt  if  it  is. 

The  manipulations  employed  for  the  detection  of  abnormal  mobility 
varv  with  the  seat  of  fracture  and  the  kind  of  mobilít  v  which  is  souiiht 
to  be  produeed.  In  fracture  of  the  shaťt  oť  a  long  bone  the  surgeou 
seeks  first  to  produce  au  angular  displaceroent  by  passing  his  hand  under 
the  limb  at  the  supposed  seat  oť  fracture  and  gently  raising  it,  or  by 
grasping  the  two  extremities  of  the  boue  firmly  and  moving  the  lower 
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one  slightly  from  side  to  side  while  the  upper  one  is  held  stationary. 
Or  he  inay  grasp  the  limb  with  both  hands  close  to  the  fracture,  and  pro- 
duce  transverse  displacement  by  moving  the  fragments  bodily  in  opposite 
directions.  In  fracture  of  the  shaft  of  the  fibula  a  method  recommended 
by  Dupnytren  is  to  plače  the  fingers  of  both  hands  over  the  inner  aspect 
of  the  Hrab  and  the  thumbs  against  the  fibula,  one  above,  the  other  be- 
low,  the  suspectcd  fracture ;  then  by  making  prcssure  al  terna tcly  with 
the  thumbs  the  independent  movement  of  either  fragment  may  be  de 
tected.     A  similar  manipulation  can  be  used  úpon  the  rádius  or  ulna. 

In  fracture  of  the  upper  portion  of  the  fcniur  in  a  stout  person,  or  of 
the  neck  of  the  humerus,  or  of  the  upper  end  of  the  tibia  where  a  lat- 
eral  or  angular  displacement  cannot  be  recognized,  recourse  mušt  be  had 
to  slight  rotation  of  the  lower  portion  of  the  limb,  while  the  upper  por- 
tion is  so  held  that  its  bonv  prominences  can  be  distinctlv  felt  bv  tlie 
fingere.     Abnormal  mobility  is  recognized  by  the  failure  of  the  manipu- 
lation to  transmit  the  rotatory  movements  to  the  upper  fragment.     The 
test  is  a  delicate  one,  and  it  is  essential  that  the  communicated  move- 
ments should  be  slight,  for  otherwise  the  attachments  of  the  soft  parts 
or  the  interlocking  of  the  fragraents  may  prevent  the  success  of  the  ma- 
noeuvre  which,  moreover,  for  obvious  reasons  mušt  fail  in  partial  and 
impacted  fractures. 

In  intra-articular  fracture  of  the  lower  end  of  the  humerus  or  feniur, 
or  in  fracture  of  an  apophysis,  the  surgeon's  aim  mušt  be  to  grasp  each 
fragment  as  firmly  as  possible,  and  to  move  one  úpon  the  other  in  the 
direction  of  the  line  of  fracture. 

In  exceptional  cases  it  is  possible  to  give  a  fragment  a  tipping  or  sec- 
saw  motion  ;  thus,  by  pressing  the  tip  of  the  external  malleolus  inward, 
when  the  fibula  has  been  broken  just  above  the  ankle,  the  upper  end  of 
the  lower  fragment  ma  v  sometimes  be  felt  to  move  outward,  and  when 
the  internal  malleolus  has  been  broken  transversely  a  similar  rocking 
movement  can  be  given  to  the  fragment  by  pressure  úpon  its  anterior  and 
poste rior  edges.  In  this  manoeuvre  the  sliding  of  the  skin  is  very  liable  to 
be  mistaken  for  movement  of  the  bone,  especially  if  the  part  is  swollen 
and  tense,  and  should  be  guarded  against  as  far  as  possible  by  pressing 
the  fingers  towards  each  other  so  as  to  relax  tlie  skin  between  tliem. 

A 11  these  manipulations  should  be  made  cautiously,  gently,  and  with 
close  attention,  and  arrested  as  soon  as  the  desired  information  is  ob- 
tained,  in  order  that  the  patient  may  not  be  exposed  to  unnecessary  hann 
by  ruptúre  of  remaining  adhesions  or  by  additional  laceration  of  the  soft 
parta. 

Crepitation. — This  is  the  sound  produced,  or  the  sensation  communi- 
cated to  the  hand  of  the  surgeon,  by  the  friction  of  broken  fragments  of 
bone  against  each  other.  It  is  as  pathognomonic  of  fracture  as  is  abnor- 
mal mobility,  and  these  two  symptoms  usually  coexist,  for  crepitation 
cannot  be  produced  except  by  the  movement  of  the  fragments,  and  when 
the  latter  is  sufficiently  marked  to  be  recognizable  crepitation  is  rarely 
absent. 

Crepitation  has  been  compared,  for  the  instruction  of  thosc  who  háve 
never  felt  i  t,  to  the  friction  or  contact  of  various  bodies,  šuch  as  nuts  in 
a  bag,  or  gravel ;  but  these  comparisons  can  do  nothing  more  than  con- 
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vey  tlie  most  generál  idea  of  the  sensation,  one  that  is  little,  if  at  all, 
more  definite  than  that  which  an  ordinary  imagination  would  evolve  from 
the  ktiown  conditions.  The  simplest  meaiis  of  acquiring  a  conception  of 
crepitation  in  default  of  actual  practice  is  to  break  a  bone  or  the  Hrab  of 
a  dead  animal  and  rub  the  fragments  together  with  diflferent  degrees  of 
force.  The  sensation  is  not  the  samé  in  all  cases,  it  runs  through  all  the 
grades  hetween  the  sharp  click  of  two  hard  points  or  edges  and  the  duli, 
imifHed  contact  felt  when  one  of  the  pieces,  probably,  is  covered  with 
periosteum,  or  the  crackling  and  grating  of  comminuted  fragments  and 
broad  surfaces.  Some  of  its  forrns  are  practically  identical  with  the 
friction  sounds  obtained  by  the  movement  of  joints  whose  surfaces  are 
alte  ml  by  disease,  and  although  i  t  is  usual  to  speak  of  a  recognizable 
diffcrcnce  in  the  quality  of  these  sensations,  the  one  being  called  hard 
or  ľntt;/hj  the  other  soft  or  smooth,  the  diagnosis  in  čase  of  doubt  mušt 
depend  úpon  circumstances  other  than  this  difference. 

Crepitation  is  perceived  rather  through  the  hand  than  the  ear,  although 
in  some  cases  there  is  a  distinct  sound  audible  to  bystanders  who  are  not 
in  contact  with  the  patient.  It  is  to  be  sought  by  the  samé  methods  as 
abnormal  mobility,  and  also  in  the  ribs  or  flat  bones  by  placing  the  palm 
of  tlie  hand  over  the  supposed  seat  of  fracture  and  pressing  gently  in 
diflcrcut  directions,  or  in  the  expectation  that  movements  sufficicnt  to 
produce  the  symptóm  will  be  communicated  to  the  fragmente  by  the 
rcspiratory  efforts  of  the  patient.  Direct  auseultation,  with  or  without 
the  stethoscope,  is  sometimes  employcd,  but  it  is  inferior  in  accuracy  to 
the  hand  when  the  parts  can  be  well  grasped.  It  is  useful  in  fracture  of 
the  ribs  or  sternum.  Patients  can  usually  feel  the  click  or  grating  when 
the  limb  is  handled. 

Crepitation  cannot  always  be  produced  when  there  k  a  fracture.  It 
is  essential  to  its  production  that  there  should  be  at  least  two  fragments 
movable  at  will  one  úpon  the  other,  and  therefore  its  presence  is  con- 
ditioned,  not  only  úpon  the  samé  circumstances  as  that  of  abnormal  mo- 
bility, but  also  úpon  the  contact,  and,  in  a  measure,  the  character  of  the 
broken  surfaces.  If  the  fragmente  are  completely  separated  by  longi- 
tudinal  or  transverse  displacement,  and  are  not  brought  into  contact  by 
traction  or  pressure,  if  a  piece  of  muscle  or  periosteura  is  engaged 
between  thera,  or  if  sufficient  time  has  elapsed  to  allow  them  to  become 
covered  with  granulations,  their  movements  will  not  cause  crepitation, 
and  it  is  a  raatter  of  daily  experience  that  the  samé  manipulation  which 
produces  crepitation  at  one  moment  may  fail  to  pro.luce  it  at  the  next. 
The  reasons  there for  can  sometimes  be  observed  directly  in  compound 
fractures  of  subcutanoous  bones,  šuch  as  the  tibia,  where  the  movements 
of  the  patient  or  the  iuvoluutary  contractions  of  the  muscles  of  the  limb 
will  be  seen  through  the  wound  to  change  the  relatious  of  the  broken 
fragmente. 

The  samé  reasons  which  make  it  undesirable  to  attempt  a  verbal  de- 
scription  of  the  sensation  of  crepitation  apply  equally  to  the  more  or  less 
similar  sensations  produced  by  other  conditions  with  which  the  crepita- 
tion of  fracture  may  be  confounded.  The  best  guard  against  error  is 
found  in  a  knowledge  of  the  errors  to  be  avoided  and  in  a  careful  study 
of  the  čase  with  those  errors  borne  in  mind.     Those  other  conditions  are : 
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roughening  of  the  articular  surfaces  of  neighboring  joints,  which  pro- 
duces  "friction  sounds"  when  they  are  moved ;  inflaromation  of  the 
sheaths  of  tendons  or  of  bursae,  giving  rise  to  a  fine  crackling  when  they 
are  handled ;  emphysema  due  either  to  the  escape  of  air  into  the  tissues 
from  a  wounded  lung  or  to  decomposition  with  the  production  of  gas  ;  the 
crackling  of  coagulated  blood,  and  a  pleuritic  friction  sound  when  heard 
after  an  injury  to  the  wall  of  the  thorax. 

SUĽJECTIVE  OR  RATIOXAL  SlrtNS. 

Dimťnution^  or  totaíloss,  of  the  funetions  of  the  limb  or  part  involved 
is  a  coramon  result  of  fracture,  but  as  it  may  also  be  occasioned  by  a 
simple  contusion  it  is  not  pathognomonic  of  the  former  lesion.  The  imme- 
diate  causes  of  this  loss  of  power  are  various :  it  may  be  due  to  the 
breaking  of  the  bone  between  the  points  of  attachment  of  the  museles 
which  control  it  and  the  fixed  point  about  which  its  normál  movements 
také  plače ;  or  it  may  be  due  to  pain  excited  by  the  slightest  motion  of 
the  fragments  or  by  the  contraction  of  the  bruised  museles,  or  to  the 
paralyzing  effect  of  the  dread  of  pain  úpon  the  will  of  the  patient.  An 
extréme  instance  of  the  latter  was  recently  furnished  in  a  patient  who 
came  under  my  čare  f  or  fracture  of  the  oleeranon,  and  in  whom  commu- 
nicated  movements  of  pronation  and  supination  were  absolutely  prevented 
by  muscular  rigidity  during  the  first  twenty-four  hours,  although  made 
with  éntire  freedom  afterwards.  The  loss  of  funetion  may  be  complete, 
as  after  fracture  of  the  shaft  of  the  femur  or  of  the  humerus,  or  i  t  may 
be  so  slight  as  to  be  overlooked ;  and  the  former  is  no  more  a  proof  of 
the  severity  of  the  injury  than  the  latter  is  of  its  unimportance,  f  or  whilc 
on  the  one  hand  a  severe  contusion,  or  even  the  mere  thought  of  having 
received  a  fracture,  may  prevent  voluntary  movements  of  a  limb,  on  the 
other,  patients  may  walk  a  considerable  dištance  or  raise  the  leg  in  bed 
after  having  broken  the  neck  of  the  femur  or  the  tibia.  In  a  personál 
čase,  a  man  6G  years  old,  broke  the  neck  of  the  femur  by  a  fall  down  a 
flight  of  stairs,  he  rose  without  assistance  and  walked  down  another 
flight  before  he  iost  control  of  the  limb.  The  fracture  was  found  at  the 
autopsy  to  be  a  smooth,  non-impacted,  transverse  fracture  at  the  junetion 
of  the  head  and  neck  of  the  bone.  Many  similar  cases  are  on  record, 
and  Stanley1  has  recorded  a  still  more  remarkable  čase  of  a  man  who 
walked  four  miles  with  the  help  only  of  a  cane  after  his  tibia  and  fibula 
had  been  broken  by  the  kick  of  a  horse. 

Other  modifying  circumstances  are  found  in  delirium,  which,  by  ren- 
dering  tlie  patient  indifferent  to  pain,  allows  him  to  move  the  broken 
limb,  and  in  injury  of  a  joint  by  dislocation  or  sprain  which  compels 
immobility. 

jPíim,  either  spontaneous,  or  on  pressure,  or  on  movement  of  tlie 
limb,  is  a  constant  acompaniment  of  fracture,  and  under  some  circum- 
stances is  a  valuable  aid  to  diagnosis,  especially  when  the  fracture  has 
been  caused  by  indirect  violence  or  by  muscular  action.  In  suspected 
fractures  by  direct  violence,  its  diagnostic  value  is  less  because  the  pain 

1  London  Med.  Gazette,  1844,  vol.  i.  p.  273.   Quotod  by  Gurlt. 
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may  be  due  to  injury  of  tlie  soft  parta,  especially  tlie  periostenm.  >>cca- 
sioňed  by  the  blow.  It  ahoulil  be  sought  for  by  gentle  pressme  wilh 
the  Gnger  almig  Ehe  donne  of  tho  bone,  and  if  it  is  found  on  repeated 
Bxamiuatíoi]  alwaya  j*t  the  šatne  point,  and  if  the  area  witbin  which  it  ia 

ľoundoria   iflosl   sľvi'ľľ   ia  s 11  or  is  distinetly  circumseribed,  I  am  in 

the  habit  of  treating  it  as  a  sign  of  probable  fractiirc  when,  i'rnm  tlie 
cireunistanees  of  tlie  čase,  tlie  other  and  more  posmve  aígn3  are  not  to 
be  certainly  expeeted,  aa  in  aome  ťractures  at  tbe  lower  end  of  tbe 
rádius  oroť  tbc  tibia  or  fibula.  In  liko  manner  a  localized  pain,  exeitcd 
bi  ilight  comtnanicated  rotatory  movenwnta  of  tbe  limb  at  a  poiut  in  the 
shaft  of  a  long  bone  wbere  tbere  is  no  eontusion,  is  a  sign  of  probable 
fraeturc.  Maigaigne  saya  he  liaa  on  aeveral  occastons  Been  a  dia;_'u<i-is 
nre  made  npon  tliis  symptóm  alone  coufirmed  by  tbe  íoheequent 
tOUTSfl  "f  the  čase. 

Tlie  h'ntori/  of  a  čase,  with  reference  to  tbc  diagnosis,  includes  carlícr 
iiijiines  which  maj  háve  modified  the  fenn  of  tbc  limb,  tbe  náture  of  tne 
ľľ'ľidľut  and  tbe  metbod  of  fracture,  and  occasionally  tlie  sna  p  heard  I » v 
tlie  pttient  m*  bystawlers  :it  tlie  moment  tbe  injury  was  rcceived.  Tbe 
latler  ia  prohatjly  produced  very  commonly,  but  as  a  rule  it  passea  un- 
•"TCeived  becausc  tbc  attcntion  of  tbe  individual  is  oceupied  by  tbc  full 
or  tbe  impending  blow  whicli  causes  tbc  fractiirc.  Ccnscipiimtly  it  ia  utore 
commonly  obsorved  in  fractures  by  niuseular  aetion  tliau  in  others.  Aa 
íi  -iiuihiľ  sound  may  be  cansed  by  tbe  ruptúre  of  a  tendou  tbe  absence  of 
tliis  latter  leaion  mušt  In-  cstablished  before  tbe  diagnosia  of  fraeturc  oan 
be  mede  aimpty  úpon  the  oceurrenee  of  an  audiblo  auap  at  tlie  moment 
of  tbe  accidciit. 

Reasons  háve  been  given  alrcady  to  show  why  it  is  neeesasiry  t"  n&ke 
iiiipiiľiľs  conceniing  previous  injury  to  the  limb,  so  as  to  avoiii  an  errOT 
in  diagnnsis  ;  tbc  dunger  to  be  avoíded  is  tbat  of  suppnsíng  a  BTO-exist- 
itig  deformity  to  havo  been  produced  by  recent  vioienec  which  bua  retlly 
eiiused  only  a  eontusion  or  sprain  at  tbe  seat  of  a  foriner  injury. 

A  knowledge  of  tbe  móde  in  wbieb  tbe  injury  bas  been  rcceived  is  >>ť 
impoľtance  in  determiniug  tbc  diagnostic  valne  to  be  attaohed  m  -mne  of 
llie  symptoms  previoualy  deseribed,  eapecially  those  of  pain,  cechy  im  >sis, 
and  awelling  :  and  when,  aa  is  frcipiently  tbc  casc,  the  patient  ia  uuable 
to  say  positively  what  portion  of  the  limb  reeeived  tbc  blow,  an  exaiui- 
natioa  "f  tbe  .■iiiľľaee  may  show  an  abraaíon  or  eontusion  or  a  stain  lôfl 
by  contact  with  the  ground  which  indicatea  tbe  point  in  queation.  If  a 
limitcd  point  of  pain,  or  of  grealest  pain,  ia  tben  found  at  a  dištance  tlie 
exístenoe  "ľ  a  fracture  by  iudirect  vioienec  is  probable,  wbilc  if  tlie  pain 
is  found  only  at  tbc  spot  wbere  the  blow  was  reeeived  its  dingnoaUc  valne 
i-  less.  The  degree  of  tbe  causative  vioienec  is  of  less  importanee,  in 
view  botb  of  tbe  dífliculty  of  correcťly  estimatíng  it  and  of  the  varyíng 
fragility  of  the  bonea  which  ofteu  makea  fraeturc  possiblc  by  ŕíi^lit 
cauapa. 

Tbese  nre  tbe  facta  npon  which  a  diagnosis  mušt  be  buscd.  As  a  gen- 
erál rule,  tbey  should  all  be  sougbt  to  r  aystematieaHy,  even  when  the 
diakona  is  not  obacnre,  because  it  is  only  by  tliia  meana  tliat  tlie  -nr- 
-e.in  cau  ae<|uire  tbe  necessary  familiarity  witli  tliem  wbicii  will  make  it 
jKissíble  for  him  to  rccognizo  tliem  in  doubtful  caaea.     When  the  smúcou 


8UBJECTIVK    OR    RATIONAL    SIGNS.  109 

is  called  to  a  čase  of  suspected  fracture  he  should  begin  his  examination 
by  inquiring  into  all  the  circumstances  of  the  injury,  not  only  íbr  the 
purpose  of  giving  the  patient  time  to  recover  frora  the  excitement  pro- 
duced  by  his  arrival  and  the  dread  of  a  painful  examination,  as  Prof. 
Hamilton  has  wisely  urged,  but  also  to  obtain  the  inforraation  which  he 
inay  need  later  when  the  patient  is,  perhaps,  under  the  influence  of  an 
anaesthetic. 

In  proceeding  to  the  direct  examination  of  the  injured  part,  the  irn- 
portance  of  avoiding  all  needless  pain  and  rough  handling  mušt  be  kept 
constantly  in  mind ;  the  clothing  is  first  removed,  in  doubtful  cases  from 
the  oppositc  limb  as  well  as  from  the  injured  one,  and  the  part  inspccted 
for  the  discovery  of  any  contusion,  ecchymosis,  swelling,  or  deformity 
reeognizable  by  the  eye.  If  a  deformity  is  found  its  extent  may  be  de- 
termined  in  suitable  cases  by  measurement.  Tlien  the  fingers  are  lightly 
passed  along  the  course  of  the  bones  which  may  be  the  seat  of  the  injury, 
in  search  of  a  painful  point,  or  of  any  irregularity  in  outline  ;  if  the  in- 
jury is  in  the  vicinity  of  a  joint,  the  ends  of  tlie  bones  which  form  i  t  are 
carefully  explored,  their  relations  to  each  other  compared  with  those  of 
the  corresponding  bones  on  the  opposite  side,  and  the  functions  of  the 
joint  examined  by  coramunicating  cautious  movements  to  it. 

Crepitation  and  abnormal  mobility  are  next  to  be  sought  for  by  the 
methods  heretofore  described,  and  an  anresthetic  employed  if  necessary. 
If  a  fracture  has  been  detected,  and  if  i  t  is  associated  with  a  wound 
of  the  so ft  parts  that  probably  makes  it  compound,  the  wound  may  be 
explored,  preferably  with  the  finger,  for  the  purpose  of  determining  the 
character  of  the  fracture  and  of  removing  loose  splinters  of  bone  ;  but 
this  is  an  exploration  that  should  never  be  lightly  undertaken,  and  in 
making  it  the  surgeon  should  feel  that  he  may,  perhaps,  do  the  patient 
harm  that  will  not  be  fully  compensated  for  by  the  information  he 
obtains. 
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CHAPTER    VI. 

REI'AIR  OF  FRACTURES. 

TliK  clinical  phenomena  which  accompany  the  healing  proceas  after 
fracture  oí'  a  bone  vary  with  its  character,  and  especially  with  ita  com- 
plicutions.  In  tlie  simpler  cases,  when  the  injured  limb  has  been  prop- 
erly  secured  by  splints  and  banrlagea,  the  pacient  is  uaually  free  from 
pa'ui  and  fever ;  lie  čata  and  alecpa  well,  diaturbed  only  by  the  confine- 
meut  to  which  he  13  subjected,  and  by  more  or  leaa  vague  sensations  of 
wi-iglit  and  uncasiness  in  the  limb,  or,  perhapa,  occasionally  by  involun- 
tary  twitchinga  of  tlie  musclea.  A  few  bleba  may  form  on  tbe  surface 
of  the  limb,  but  aehiom  cause  any  uneaainesa.  During  the  forty-eight 
hours  immediately  following  the  receípt  of  the  iujury  he  usually  ahows 
aomo  rise  of  tcmperature,  but  it  aehiom  reaches  any  great  heiglit  or  lasta 
long.  A  numher  of  thermometrical  obaervationa  in  aimple  fracturea,  un- 
aiĽompanied  by  múch  displacement,  were  made  by  Dr.  Stickler1  and  Dr, 
Ii.tmt,  in  my  aervices  at  the  Preabyterian  and  Iíellevue  Hospitala,  and 
showed  aä  light  rUc  always.  The  accompanying  thcrmograph,  fig.  ôtí, 
is  from  one  of  Dr.  Ilooťg  caaes, 
Fig-  5S-  a  aimple    fracture  of  the  leg. 

Within  a  few  hours  aťter  the 
receipt  of  the  injury  the  limb 
awella,  especially  in  tlie  neigh- 
borhood  of  tbc  fracture,  and 
this  8welling  may  bc  accoin- 
panied  by  puffiness  of  tlie  cor- 
responding  hand  or  foot,  due  to 
interference  with  the  returu  cir- 
culation.  The  swelling  dimin- 
ishes  in  a  few  days,  and  then  a 
TbcriduKmiih  in  »(■«!*  ot  ninn.ip  fr.einrs  or  ihp  icg.  firm,  rounded  mass  can  be  felt 
about  the  bone  at  the  point  of 
fracture,  which  is  tender  on  preaaure,  and,  during  the  tVllowing  weeks, 
heconies  gradunlly  smallcr  and  harder.  As  this  masa  hardena  the  abnor- 
ninl  mobility,  which  may  háve  been  noticed  immtdíately  aťter  the  in- 
jury, diminiahes,  and  finally  disappears,  and  the  union  ia  then  complete, 
altliou^h  not  so  strong  as  it  will  subscouently  becoroe.  The  hard  inaaa 
which  haa  effccted  the  union  continues  to  diminiah  for  montha  afterwards, 
perhapa  for  years,  so  that  in  the  simplest  cases  where,  for  example,  the 
periosteum  has  not  been  torn,  no  trace  of  it  will  remain  ;  but  usually  it 
can  be  detected  after  seraping  the  bone,  or  aawing  it  leugthwisc. 

■  N.  Y.  Ui-íiksl  HeooTd,  1*82. 
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In  the  aeverer  cases,  those  roarked  by  more  diaplacement  of  the  frag- 
xneiits,  ahattering  of  the  bones,  and  violence  of  the  reaction,  the  samé 
sequence  of  phenomena  ia  preaented,  but  there  is  more  pain,  more 
swelling,  and  more  generál  diaturbanec  of  the  systém.  It  has  also  becn 
recently  obaerved  by  Riedel  (Deutsche  Zeitschriťt  fúr  Chirurgie,  vol.  x. 
p.  539)  that  in  these  cases  and  also  in  the  lesa  severe  onea,  alluuuen 
and  casts  are  preaent  in  the  urinc  during  the  first  few  daya  following  the 
injury,  and  he  deseribes  in  particular  a  kind  of  caat  not  found  in  the 
common  diseases-of  the  kidney,  a  brown  granular  caat  of  médium  size. 
He  attributea  thia  intercurrent  nephriťis  and  the  fever  to  the  absorption 
of  the  sérum  of  tlie  btood  extravasated  and  coagulated  at  the  seat  of 
fracture.  ife  also  found  frce  ťat  in  tlie  urinc  in  42  per  cent.  of  the 
cases  examined. 

The  greater  the  displacement  of  the  fragments  and  the  coiisci|uent 
laceration  of  the  Boft  parta  at  the  time  of  the  injury,  and  the  more  acute 
the  onset  ot  tlie  inflammatory  processes,  witbin  certain  limita,  the  lai-ger 
will  be  the  maas  (callua)  which  forma  at  the  acat  of  fracture.  botb  teni- 
porarily  and  pcrmanently,  and  the  greater  the  permanent  deformity. 

Uaually  the  symptoms  do  not  long  remain  acute,  the  oedenia  and  red- 
nesa  diminish,  the  akin  asaumes  a  yellow  color  for  a  conaíderable  dištance 
on  all  sides,  especiatly  towards  tiie  trunk,  the  bandages  are  found  lou*e 
at  the  daily  examination  in  conaeinience  of  tlie  subsidence  of  the  svejling, 
the  patient  loaes  the  pain  and  malaiso  previoualy  felt,  he  eata  and  sloepa 
well,  and  convalescence  is  ľairly  established.  ]lut  if  aome  eause  of 
irritation  persists,  iľ  the  tissuea  are  constantly  aubjected  to  fresh  lacera- 
tion by  the  unreduced  fragmenta  kept  constantly  in  motion  by  tlie  invol- 
untary  contractions  of  the  muscles  or  tbc  deliriousagitutionoť  tlie  patient, 
the  prognosia  become8  lesa  favorable  becauae  tlie  processes  of  the  first 
stage  are  then  more  likely  to  terminate  in  auppuratiun  instead  of  rcsolu- 
tion,     Thia  auppuration  may  be  confincd  to  tlie  scat  of  tlie  fracture,  tlie 
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ends  of  tlie  fra^ments  lying  bare  in  the  cnvity  of  tlie  ahscesa,  or  U  may 
BpMad  up  the  limb  accompanied  liy'shnigliing  oť  tlie  eonncelive  lissue 
and  tlie  formation  of  abscessea  lit  varioua  pointa,  tlie  deadly  uruté-  -pnrit- 
Unt  infiltration  of  the  okler  writer*.  (íangrcue  of  tlie  skin  over  tlie 
ľniehire  may  oceur  during  tlie  enrlíer  staneš  as  tlie  result  either  of  the 
diiyľt  vloleuce  that  causeii  tlie  fracture  or  of  tlie  pressure  of  a  displaeed 
fragment.  Kinally,  nervous  syuiptoms  may  make  thcir  appearancc, 
Mther  U  to  attaek  of  dtdiriuru  tremena  vŕithiu  tlie  first  ťew  daya  or  as 
tetanus  al  a  later  periód. 

Tiir  progress  of  a  čase  may  be  modified  in  an  important  manner  by 
artieiilar  com  pi  iea  liana  having  their  origin  in  direct  eotnmunication 
IjťinľĽii  the  fracture  and  a  neígliboring  joint  or  in  the  extension  to  tlie 
latter  of  the  in  Ha  m  m  a  to  ry  proeesses  set  up  by  the  main  injury.  In  tlie 
fornMr  eaaa  the  symptoms  poínting  to  the  implicatíon  of  the  joint  appear 

repy  promptly,  the  synovia!  sae  beoo B  distended  by  au  effuaiou  "f 

synovia  uiixed  ivitli  tnood  in  greater  or  lesa  proportions,  and  p.iiu  "ii 
motiou  is  extréme  and  referred  directly  to  tlie  joint.  The  injury,  espe- 
cially  if  tlie  joint  is  a  large  one,  ís  unieh  more  severe  than  a  simple  Frac- 
ture and  has  a  oorreapondingly  greater  eft'eet  úpon  the  generál  condition 
of  the  pá  tieni;  liis  teinpcratui'c  rises,  liis  pulse  ipiiekens,  and  luj  digea- 
tion  bécomet  duordered.  The  arthritis  peranU  ťor  aeveral  weäke, 
even  under  ťav-nrable  eireuuistunees,  and  either  terminatea  in  resolfltioB 
:iťn  ľ  gradnal  abatement  of  the  symptoms  and  witli  losa  or  ilimimiti"U  of 
the  funetions  of  the  joint,  dne  m  part  to  ehangea  in  the  relatio&fl  of  the 
aurfaoee  to  oaeh  ether,  or  it  goea  on  to  snppuratíon  and  puts  the  1  i ť«_-  of 
tln-  patient  in  peril.  In  some  eases,  as  in  fraoture  of  the  neek  oť  tlie 
femur,  union  may  fail  cntirely,  and  in  othera  il  may  be  fibreno  imbtad 
of  bony,  resulta  which,  however,  aro  not  aaaociated  witli  any  materiál 
cliange  in  tlie  early  clinical  liistory  of  tlie  čase. 

When  the  arthritis  is  the  result  not  of  a  direct  implication  of  tlie  jnint 
in  the  fracture,  but  only  of  an  extenaiou  to  it  of  the  iiiHamrnatory  |iro- 

ce:--cs  set  up  1  > v  the  injury  its  eourse  is  less  severe.      Tlie  joint  hec .-s 

distended  by  an  effusioii  oť  synovia,  and  pain,  botli  spontaueous  and  mi 
in.iiiľii,  is  Felt  in  ii,  but  the  conseipiences  are  usually  limited  to  the  for- 
mation oť  adlicsiona  and  peri-articular  tliickening.  Suppuratioii  Mkuvs 
only  in  rare  eases. 

I  u  eomposod  fracturefl  the  samo  serieš  of  plienomcna  ís  obeerved  as  in 
■Smple  fraeturea,  modified  more  or  less  by  tlie  coexistenee  of  the  wound. 
The  liability  to  desrructive  iuuamruatory  proeesses,  to  auppuration  at 
tlie  seat  oť  fracture,  to  burrowing  of  pua,  and  to  the  otlicr  eomplicatioiis 
above  uiriitioned  is  mueh  greater,  but  as  it  is  soinetimes  poasilde  to  ob- 
t.iin  pronpt  union  of  the  wound  and  thus  transľorm  the  fracture  into  a 
simple  one  the  eourse  may  be  as  mild  and  free  ľrom  complicationa  as  íii 
1 1 1 1  ■  Other  class  of  cases.  In  otber  cascs  tlie  wound  remains  open  on  the 
surface  but  its  deepet  partl  unite,  and  thu.-t  the  traiislormaiion  iuto  a 
simple  fracture  ia  a^aiu  accomplislied  and  the  eourse  ia  aa  mild  as  before 
vvitli  sneh  slight  raodincations  as  are  due  to  the  coexistence  oť  a  auper- 
tk-ial  wound.  Iť  union  is  not  obtained,  if  tlie  wound  auppurates,  tlie 
■upporatire  process  extends  to  aud  iuvolves  the  bone,  giving  ríše  either 
to  a  inihl,  uncuuiplieated  osteilís  marked  by  nioderate  ťever,  inore  or  less 
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ahundnnt  supptiration,   and  ľornmtioti  uf  ahsecsses  i  t  ■  ílu;  iioi^lilmi-lirmil, 

.  soiiie  fiste«-inyc!ítis  u-ln- i>-«1  in  by  a  ehill.  accoiiipaiiied  by  bigh 

fcvcr.  fcrnl  lifci-lv  id  tcnuiiiiite  ľalally  by  scpticstíinin  or  pyiemia.     Iu  tlie 

000 nor  elass  of  eaaea,  tiioae  in  which  tlie  seat  of  fracture  rapparBtea 

btU  in  which  tlie  daugeroua  aepticremie  complicationa  do  not  appear,  tbc 

ganen]  condition  of  the  patient  is  not  múch  affected.     After  the  Buppu. 

ľairly  eetabliahed  the  fever  dúuppean  n  eompletely  ÚM  my 

WbI   vis.'  of  tcmperature  is  to  be  regarded  as  au  indication  tb.it 

os  uiuiäiial  or  irrcgular  is  ocourrÍBg  in  the  wouml,  tbat   draittftH 

u  unperuŕflt,  or  tbat  a  new  absceaa  is  formin^.     Tbc  callns  forma  mpMiy 

íl  i  raotly,  the  woand  tills  up  but  ia  alow  to  oloee,  and  fistultt  leaď- 

i  to  looae  splinters  or  to  necrosed  poräona  of  callua  whoae  rnnnrlo 

háve  beeii  obstrueted  by  condenaation  of  the  tissue  may  pcrsiat  indefi- 

Araong  the  aymptoou  pecultar  to  this  variety  arc  the  projeotion  of  the 

boso  throogh  the  wound  and  he rrhage.     The  latter  may  be  either 

iirtcrinl  or  venouy,  primáry  or  reeurring,  and  so  proťuse  as  to  ptooo  the 

■    liťc   in  i e< liato  'Lmjr.T.      A  ondition  oľ  collapse  or  slinel;, 

tnnrked  by  pnh>r  <>f  tlie  surfacc,  amali  pulse,  uauaea,  reatleaaneaa,  and, 
perli nps,  a  iighing  respiration,  may  either  be  produced  by  tbi.s  losa  of 
blond,  or  may  he  the  manifeatation  oľ  tlie  injury  done  to  tlie  DOfvoua 
svatom  or  tlie  abdomirial  visecra  by  tlie  originál  violenoe,  which  in  these 
far  in  exceas  of  tbat  uaually  eoneerned  in  tlie  produc- 
tion  of  aimple  fractures.  Thia  condition  may  be  followed  by  reaetion, 
or  it  may  persist  until  death  closes  the  aoene,  after  a  tVw  hours. 

bime  neceaaary  to  the  repair  of  a  fraotura  variča  witb 
the  age  of  the  individual,  the  bone  involved,  and  the  náture  of  the  frac- 
ture;  and  tbc  tíme  at  which  the  reatoration  of  the  functíons  of  tho  part 
i  complete  is  alwaya  remote.  and  often  is  never  reached. 

tbat  1 e  for  bone,  and  fracture  for  fracture,  repair  in 

obiidrea  requires  only  half  as  múch  tíme  aa  it  does  in  adolts,  ;u<d  tbat 

except  for  tliis  neither  age  nor  sex  presente  any  difTerences,  au  opinion 

l»en  accepU'il   by  siiliM-queiit  writers.      He  also  saya  tliat  tlie 

.     iic  lower  Hmb  require  more  tirne  for  repair  tban  tliose  of  tbc 

apper  linib,  and  tlie  latter  more  tban  the  bonea  of  tlie  face  :  a  fracture 

middle  of  tbc  sbaft  unites  more  alowly  than  one  at  the  exlrem- 

te  bone,  and  a  fracture  with  permanent  displaceinent  more  alouly 

'lan  one  in  which  tlie  fragmenta  are  retaincd  in  their  norma!  relationa  to 

ich  otber.    Union  may  be  delayed  far  beyond  the  usual  tirae  by  exeep- 

úooal  couditíoiia.  which  will  be  considered  in  a  subsequent  ohapter,  roch 

as  tho  tnterposition  of  a  portion  of  mnacle  between  the  fragmenta,  or  by 

e  ti  o  na,  or  occaaíonally  under  circumatances  where   tbc 

co  ;nized. 

i  m   union  bas  taken  plače  between  the  fragmenta  tbere 

remain  changea  in  tbc  liinb,  disíihilitiea  or  weaktieasea,  whose  alow  dia- 

appearaucĽ  pnlonga  the   periód  oľ  couvalescence,  or  whoae  permaneoce 

reodera  a  complete  rotu  m  to  the  condition  exiating  before  the  fracture 

ble.     The  limb   ia   uaually  aliniuken,  and  its  muaclea  waated  and 

fMblc  ;  the  sktn  is  dry  and  haa  atondency  tobecome  congeated  on  alight 

prôvocatioD,  nich  ;>-  exposure  to  the  air,  or  a  dependent  position.    There 
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is  atiffneaa  of  tlie  hand  or  foot  of  the  broken  limb,  eapedally  of  tlie  Iattei 
after  walking  ;  tlie  iieighbnring  joints  are  stiff  and  t  e  mier  in  consei]uenct 
of  tlie  prolonued  ininľ'liilitv  and  of  ailliesions  ťormed  within  tliem  or  tht 
sheaths  oť  tlie  tendons;  and  ibis  atifliiesa  and  tenderness  may  persisi 
nntil  the  end  of  Hťc  in  tlie  old  and  artliritic,  even  when  tlie  joint  has  nol 
been  directly  involved  i  ti  the  injury, 

Anatom<'-i><it/ttil<i<iir.t!  j'n-ct'wt. — Bone  ia  one  of  thoae  tiaauea  whoat 
cicatrices  are  com|toseti  of  a  subatanue  cloaely  reaembliug,  or  identical 
with,  the  originál  tisaue.  The  ends  of  a  broken  bone  become  reunited 
by  bone,  and  tliia  new  bone  is  ťormed  out  of  materiala  ťiirnished  by  the 
bone  itaelf,  ita  niarrow  and  perioateuin,  and  the  adjoining  aof't  part*.  The 
phenoraena  which  accompany  and  are  instrumental  in  proďucing  thit 
repair  liave  been  known  more  or  less  comnletely  aince  obaervatíoii  and 
experiment  took  the  plače  of  pure  a|iectilation  in  medícal  scieiiee,  tmi  dii 
diversity  in  the  views  hold  eoncerning  tlieir  origin,  náture,  and  pnrpOBl 
haa  been  extréme,  and  exiata,  in  a  ineasure,  even  at  tlie  present.  time. 
tlthougn  aceurate  and  well-devised  experimentation,  aided  by  porftCtod 
nicaus  of  obaecvation,  has  resolved  nioat  of  the  probléme  and  harmoníied 
múch  that  was  coritradictory.  A  brief  account  of  the  atages  througl; 
which  tlie  etudy  and  teaehing  of  the  Biibjeot  háve  paaeed  sceum desirabk-. 
to  enable  the  reader  more  easily  to  fit  that  which  ia  new  on  to  thatwhicli 
ia  old,  and  to  interpret  and  use  the  terma  and  oba  e  rv  a  ti  o  a*-  of  the  uldei 
classical  writcrs  in  the  light  of  ottr  more  preciae  and  detailed  knowledge, 

The  speculative  theoriea  of  the  aneienta  do  not  need  niention  beyond 
the  fact  that  Galen'a,  which  attrihuted  repair  to  a  "  bone-juicc"  poured 
out  from  the  broken  enda  of  tlie  bones,  was  the  one  ganerallj  tu  Mpb  i 
at  the  end  of  the  aoventcenth  century  when  direet  obaervation  and  ex- 
periment tipon  nniuials  wero  first  cmployed,  nnd  the  reál  atudy  of  the 
fiubject  began.  Antonio  de  lleyde1  reeorded,  in  1684,  the  ConcluBtODi 
h  e  had  drawn  from  experimente  Doade  úpon  froga;  he  tliought  that  the 
ťiilbift  waa  ťormed  by  the  aolidification  of  the  tdood  poured  out  hetWMB 
tlie  fragmente.  Du  Hnmel,1  experiuienting  iipou  pigeona  and  sliccj..  ;m<i 
interpreting  the  facts  in  the  liglit  oť  previoua  etudy  ef  the  meiliod  of  re- 
pair in  trees  (lie  seem*  not  ti>  háve  been  a  pliyniehm,  nnd  eertainly  not  a 
i  i,  foi'tned  the  opinion  that  the  perioateuin,  aided  Bomewnat  by 
tlio  marrow,  waa  the  netive  agent  oť  repair.  His  ohservationa  werc 
numeroVB  and  aceurate  ;  he  riotíeed  the  new  formation  of  bone  underthe 
perioateum  ľ< > r  smuc  dištance  from  the  fracture  and  the  araoothneas  oi 
the  hone  trherever  the  perioateum  had  been  stripped  from  ít;  alao  the 
tiunefaction  oť  the  perioateum  and  tlie  interpoaition  of  ;t  thin  gela turnus 
iBtween  Íl  and  the  bone.  He  even  plaoed,  as  all  do  now,  the  espe- 
einl  usteogein'tiir  ijiiality  ouly  in  the  innermost  layer  of  the  perioateum, 
<>r  in  the  gelatinona  layer  juat  raentioned  which  adjoina  and  ia  produced 
by  it,  and  attrihuted  to  the  m  the  normál  growth  of  a  hone  in  thieknetas. 

'  V.x  bil  eBjwrhiwntlH  foresn  ]>r»liittiir  enllmii  gonerari  ■-  sangutm  "tasalo,  m  J  m 

fluldis  partkuli-  ľ.'ii.-i xľ.-il ílu:,   r .  ■  1  p.  1 1  e  i  i  i  >>   i.-ni.-   im-ni l-miihíI,  ■  |  nixl  pronio- 

i  nb  li  ulitu  ľ\  (msis  ľrai  I  i  .\tr.-i>ii<  ilfŕiihm.      Unnti-il   liv  l.'u  llUJQi 
.:.-  ,(,■  I  .\.  ■^■I--..ll.-  K,.v.il.-,1.-,  -i-i,.-.-,   1741,  p.  "222. 
'  lli.t.  r  t  Mŕm.  .!>■  1 "  .\  i-.-i.l .  Iínvah-  i  (..'ii  SťiľHťťs,  1741.  ]  ■["  ■>'.  mul  222.  íiml,  174:..  [■[.. 
CD,  b7,  111,  mi.l  288, 
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CMDpftrins  it  to  tlie  growth  of  a,  tree  by  tlie  forma  ti  on  of  wood  onder  tli c- 

Imrk.     íle  denied  that  tlie  cortieal  layer  eould  reunite,  and  haring  in 

found  a  utiion  so  perfect  tliat  he  coold  noc  truce  tlie  line  of 

fracture  after  haring  aawed  tlie  bone*  he  boiled  tlie  specimen  in  a  strnng 

-.-liuinii  of  lye,  and  had  the  satiafaction  of  seeinj»  it  fall  into  two  pieeea 

and  lana  oo&firm,  aa  líc  auppoaed,  hia  opinion,    íle  claimod  alao  tliat  tlie 

lamellue  of  the  spongy  tisaue  and  on  the  border  of  the  marrow  were  cov- 

i  membráne  that  had  its  origtn  in.  and  poasesscd  tlie  funetiona  of, 

ílu'  psnosteum.     In  faet,  he  anticipated  by  one  hundred  yeara  the  dia- 

of  Syme,  Ileine,  and  Ollier,  although  it  waa  left  to  these  hitter 

experinienter3  to  furnish  the  nctual  demonstration. 

A  Few  yeara  iater,  1748-1767 1  Halier,  Boehmer,  and  Detleef  oppoaed 
Du  Ihuncľa  viewa,  and  reasserted  the  forme  r  theory  of  the  "  bona- 
juice"  ;  accordiug  to  tliem  this  jnice  waa  poničil  out  by  ti  u-  lunu',  hecamc 
gelatinous,  tben  cartilaginoua,  and  fiually  bony  ;  and  at  about  the  mime 
tíme  an  opiuion  first  publiahed  by  Jean  Lonu  ľetit,  to  the  efl'ect  that  the 
callua  ia  formed  by  granulation  tíasiie,  aa  a  eicatrix  of  the  soft  parts  is, 
waa  a^ain  put  ťonvard  and  warmly  defonded  by  Itordenhave  and  othera. 

Al'ľiit  a  liundred  yeara  after  the  publication  of  De  Heyde'a  experi- 
ments,  hia  theory  that  the  callus  had  its  origin  in  the  blood  poured  out 
the  bones  at  the  tirae  of  the  fracture,  waa  rerived  hy  John  Ilun- 
icr,  iind  thoroughly  elaborated  a  few  yeara  later,  with  the  aid  oť  experi- 
ment and  mieroseopical  examination,  hy  Howahip,1  whose  deaoriptiona 
are  remarkahly  aceurate  and  detailed,  althougta  liia  interprelation  of  the 
faets  mi  ľ  r  ro  ne  o  na. 

iii  theae  theoriea  all  except  the  one  last  mentioned  are  partly  truc, 
and  together  they  furnish  the  baaia  of  all  subeequent  ones.  They  med 
becauae  tbey  were  too  excluaivc  or  too  indetinite,  hut  being  based  úpon 
■  .m ■{  "l-i.'ľv:iniiu  they  furniah ed  sowid  dáta  for  apcculation, 
and  iinlieated  new  lines  of  reaearah,  which  háve  silice  hecn  freely  used 
by  tfawrísera,  or  followed  out  by  inveBtigators.  The  roain  faets,  as  far 
.u  iaaal  as  the  groša  appearances  were  concerned,  were  fairly  before  the 
pmft-ssiou  at  the  beginning  of  the  present  oentury,  and  úpon  tliem  and 
Mu:  pataologjcal  and  ctinical  facts  furuiabed  by  hia  large  experience 
Dufmytren  eonatructed  hia  theory  of  the  development  of  the  callus,  a 
tlifiry  Ľumplete  in  all  details,  logical  in  its  dovclopment,  aednetive  in  its 
■  i  m  1  verUimiľitude,  lauking  ouly  iu  aceuracy.  Aa  tbc  tenns  and, 
in  a  neaaun,  lho  ideas  of  tbia  theory  are  eurrent  at  the  present  time, 
it  raqnirea  daseription. 

Dupuytren  brought  a^ain  into  proniinence  Du  Harneľs  theory  of  the 

part  piayed  by  the  periosteura,  a  theory  which  had  heen  almost  loat  aight 

generál  acceptance,  under  the  able  advocacy  of  Biohat  and 

íf  that  of  repair  by  granulations  springíng  from  the  brnken 

id  extended  it  by  attributing   the  samo  power  to  the  adjoining 

aoft  parta  when  the  exerciae  oť  that  jiower  waa  neceaaary.     íle  deacribed 

two  ealluaes,  the  one  tempo rary  or  " proviaional,"  the  ollier  permanent 

or  "definitíve."     The  furmer  wua  eompoaed  of  two  parta,  the   volumi- 

uous  ovoid  masa  of  epongy  bone  that  inclosea  and  hinda  together  the 

'  Med.  Chirurg.  Tratis.,  lílf.  Ml.  ix.  p.  143. 
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broken  enda  of  tlie  bone  and  to  which  tlie  name  "ensheathing  callus" 
has  been  given  by  the  Ľnglish  authora,  and  a  centrál  bony  plag  uniting 
tlie  two  portious  of  tlie  niedullary  canal.  Tlie  broken  bone  itaelf,  tfal 
ia,  ita  compact  Inyer,  did  not  ahare,  acconling  to  Dupuytren,  in  tlie  pro- 
ductionof  this  callus  and  had  no  inmiediatc  aulou  wilh  it;  tlie  fragmente 
were  simply  imbedded  in  a  mass  of  apongy  bone  produced  by  the  joint 
action  of  tlie  marrow,  perioateum,  connective  tiaaue,  and  even  tlie  mus- 
clea  thcmselves,  which  made  up  by  it9  bulk  for  ita  lack  of  cnmpactnesa 
and  kept  tlie  pieeea  immovable  until  a  amall  bond  of  firni,  compact  bone. 
tbc  ihjinitivľ  '-'iIIhh,  had  í'ortned  between  and  restored  the  dircct  conti- 
nuity  of  tlie  cylindrieal  shell.  íle  divided  the  periód  of  forniation  and 
development  into  five  stages1 :  lst,  the  stage  of  irritation,  lasting  until 
the  eighth  or  tento  day,during  which  extravaaationa  of  blood  také  plače 
between  the  fragmente  and  into  the  adjoining  tiesnee,  the  aonneCÍÍTB 
tiaaue  iwells  and  beeomes  more  finuly  united  with  the  perioeteun  ind 
muaclea,  the  marrow  tliickens,  and  a  viseid  aubs tance  or  a  mnss  of  pink 
granulatinna  filla  tlie  space  between  the  fragment?  ;  2d,  thecartibi^inon- 
atago,  lastiug  until  the  twentíetb  or  twenty-fifth  dav,  daring  which  the 
externá!  callua  ia  ťormed  from  the  pcriostewn  and  soft  parta  and  ia  t  ran*- 
forioed  into  cartilage,  the  cliange  beginniug  in  the  centre  and  e 
outwarda,  and  the  meditllary  canal  ia  elosed  by  a  bony  plm: 
within  it ;  3d,  the  s  táge  of  apongy  ossification,  laating  until  the  tiťtieih  or 
aixtieth  ilay,  diiriug  which  tlie  proviaional  caliua  ia  completed  bj  ir- 
tranaformation  into  apongy  bone  ;  4th,  the  atage  of  compact  BaáäeeJun, 
lasting  until  the  fifth  or  sixth  nionth,  durí  n  g  which  tlie  enbetanee  between 
the  fragmente,  which  appeara  as  au  interpoeed  liue  of  different  coli 
growa  tinner  and  whiter  and  isfinally  changed  into  Compact  bone,eatab- 
liahing  tirm  union  between  tliem  ;  5th,  the  stage  of  disa|ipearance  of  tbe 
provisioual  callua,  laating  until  the  tenth  or  twelfth  monlh,  duríng  which 
the  extemal  callua  and  the  mednHary  plug  are  absorbcd. 

AH  aubaeiment  theories  and  descriptions  of  the  procese  of  repair  are 
modificationa  or  amplifícationa  of  one  or  more  of  those  abovc  meotionad, 
bo  ťar  aa  the  origin  and  náture  of  tlie  proceaa  are  concemed,  and  owe 
thľir  individuality  to  the  itnportance  given  by  thero  to  one  or  the  other 
element  in  the  proceaa  or  to  the  eťfort  to  establish  diiierencos  baacd  úpon 
the  degree  a  tni  cliaractcr  of  the  displaeement  of  the  fragment-;.  Ílu 
diacrepanciea  are  more  apparent  thati  rea),and  the  observed  cliniciil  difter- 
eiiccs  čau  all  be  referred  to  variationa  in  one  and  the  aaroe  fundamental 
procese,  variationa  impoaed  úpon  it  by  tlie  relattona  of  tlie  perioateum 
mul  fragmente  to  each  other. 

ľhe  procese  of  repair  aťter  ťraeture  ia  fundamentally  the  samé  aa  that 
of  repair  aťter  other  injury,  and  its  phenomeoa  difler  only  in  degree  from 
tfctoee  of  normál  nutrition  mul  growtli  of  bone.  It  ia  the  nonôtl  imtri- 
t  i  vľ  process  exaggerated  by  the  irritation  of  the  trauma  tlám,  and  as  auch 
mvcfves  all  the  cuustituein  parta  "ť  the  bone.  It  begina  with  the  raulti 
pliťuiimi  of  the  cellular  elemente  of  the  ]ierioateum,  marrow,  Uaveraían 
canals,  and  lacumo  of  the  apongy  tiaaue ;  tliia  multiplication  produc 
maaa  of  granulationa  which  till  the  gap  between  the  fragmente  and 

oni   1,1  iIm  d-i  clinEqtw  i-kirurgicale,  vol.  ii.  p.  49. 
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tsed  ínto  bone,  aometimes  directly,  aometitnea  after  having  passed 
B  cartiUginona  h  táge.  This  masa  <d  m»  bone,  at  ŕirst  spongy 
in  íta  itruetare,  that  ia,  eoniposed  oľ  irregulsr  iamelhe  or  plates  erream- 
scribing  relatively  large  laennre  filled  witli  bloodreueU  and  modnllary 
. — becomes  (i  mier  and  more  compaot  in  aome  portions  by  in- 
crease  in  thickneaa  of  tlie  I&mellaa  aud  conseqnent  reduction  in  siae  of 
the  Uctime,  tlie  proceaa  known  aa  " condensing  oateitía,"  a  stage  of  pro- 
iluctive  oateitía,  and  obseired  eonatnntly  in  the  IVctiií  aa  well  as  umler 
raany  pMhologíca]  conditions,  and  beoosaea  thinner  and  weaker  in  ottar 
portlOM  ii'itil  it  finally  diaappeara  by  tlie  converse  proceaa,  diininntion 
of  Um  tanclhe  íhrougb  their  ab\wrptÍon  by  the  tueduliary  elemenN  of  tlie 
laeiunu,  •'  nireľying  osteitis,"  anotber  stage  of  productivc  or  sirople  oatei- 
tis  and  also  found  ín  tbe  normál  dci-elopment  of  a  bone  and  in  pathoiogical 
conditioiH.  There  ia  nothing  in  the  proceaa  more  myaterioua  than  this, 
nolhing  that  requires  tlie  intervention  of  a  special  Dlhí  ex  machina, 
:  hftl  distinguiahes  it  fnndamentally  from  that  of  the  repair  of  any 
"tiH.'ľ  member  of  the  great  group  of  the  connective  tissuea.  Tlie  vari- 
ftttona  depand  úpon  dirterences  in  the  degree  of  the  injury  or  ia  the 
pCMátíon  of  the  fragmenta,  wbich  reipiire  dUproportíonate  ainounta  nf  work 
to  bé  done  by  the  different  partu.  The  (iutaila  of  the  proCflBS  will  appAM 
iipon  examitiiition  of  the  manner  in  wbich  it  ia  carríed  on  after  simple 
fracture  of  tbe  ahaft  of  a  long  bone,  an  example  wbich  has  tbe  advarilage 
of  illuatratiug  tbe  behavior  of  all  the  different  elementä  and  o  ľ  ln-ing 
botb  more  eomplete  and  more  operí  to  experimental  atudy  than  fraeturos; 
of  short  boues  or  of  the  apougy  extremhies  of  loog  Otiea. 

Wlien  a  fracture  takes  plače  tlie  oylindrical  aheľl  ii  broken  alotig  ati 
irregular  lioe  and  probably  alwaya  with  tlie-  productiou  of  splmtera  of 
BUter  or  lesa  aize.  Tlie  marrow  ia  bruiaed  by  tlie  preaaure  of  tlie 
broken  enda  aa  tbey  slip  pást  or  are  driven  into  each  Other.  Tbe  pcri- 
OlteBin  i*  Bltally  torn,  hut  the  exteiit  of  its  ruptúre  bas  probably  been 
largely  overeatirnated  even  wlien  tiiere  ta  mach  diaplacemcnt  of  the  frag- 
OUier1  was  tbe  brat  to  call  especia)  attention  to  the  preservation 
of  ÍU  eontinuity  nt  some  part  of  tbe   periphery  of  the  bone,  and  to  the 

Fig.  60. 


fact  that  whcn  a  latural  or  longitudinal  diaplacemcnt  has  ocenrred  the 
Dnnbnne  is  strippcd  partly  off  one  fragment,  bnt  without  having  ita  eon- 
tinuity broken,  and  thua  forma  a  bánd   miitmg  tlie  two  fragmenia.     To 

1  Traité  de  la  Rígŕiiéralion  das  Os. 
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this  bánd  he  gave  the  name  of  "  periostoal  bridge."  Fíg.  60  represents  a 
perioateal  bridge-  of  this  kind  as  I  fouiul  it  oight  daya  aftcr  the  fracture 
of  a  ríb.  The  aame  rib  ahowed  at  another  point  of  fracture  the  perioa- 
teal  envelope  complete  except  for  a  dištance  of  one-fourth  of  au  inch. 
The  patient  was  an  old  ma  n  and  the  fracturea  were  caused  by  a  full  from 
tlie  fonrth  story  of  a  house.  In  another  caae,  an  extenaíve  depressefl 
fracture  of  the  skull  in  a  lad  of  17,  1  found  the  pericranium  untorn  but 
aeparatcd  from  the  bone  over  the  entire  area  of  the  depresaion  by  effused 
blood.  In  componnd  fractnrea  with  protrusion  of  a  fragment  it  ia  com- 
mon  to  find  the  projeeting  end  and  other  portioiia  acceaaible  to  the  touch 
denuded  of  periosteum  ;  and  remembering  also  that  tlie  periosteum  ia 
rather  loosely  attached  to  the  bone  and,  on  the  other  hand,  is  continuoua 
by  an  in  ti  mate  etructnral  union  with  the  overlying  soft  parta,  I  am  in- 
clined  to  believe  that  ita  eontimiity  ia  largely  preserved  in  all  caaea,  or 
that  iť  temporarily  deatroyed  at  aome  pointa  by  perforation  by  a  ťrag. 
ment  it  ia  praetically  rc*tored  when  tlie  diaplacement  ia  corrected.  The 
ttbwrrsd  liberty  of  motion  is  given  to  the  fragmenta  by  the  stripping  up 
of  the  periosteum  ľrotn  one  or  both  of  tliem,  and  the  extent  of  this  denu- 
dation  depends  úpon  that  of  tlie  diaplacement.  This  beíng  so,  tiie 
periosteum  would  furniah  a  tuhular  aheath  connecting  the  enda  of  the 
fragmenta  and  all  aplinters  except  thoae  that  are  entirely  looae,  guid'mg 
and  limiting  íhe  formation  of  the  new  tisaue  that  ia  to  eatabliah  the 
ultimate  union.  Whether  tliia  aheath  is  complete  or  not,  the  exiatence 
of  the  perioateal  bridge  indicated  by  Ollier  ia  of  extréme  importance 
because  it  maintaina  the  connection  between  the  fragmenta  by  means  of 
a  tisaue  whose  actívity  in  the  production  of  hone  is  abiimlantly  estab- 
líahed.  Tlie  position  and  form  of  the  callita  in  numerous  apecimens  of 
union  with  diaplacement  háve  aeemed  to  me  to  iudicate  cloarly  the  posi- 
tion and  agency  of  a  periosteal  bridge. 

At  the  aame  time  blood  is  poured  out  from  the  tom  vessels  of  the 
bone  into  the  gap  betweeti  the  fragtnents,  and  from  the  vessels  of  the 
adjoining  soft  parta  into  the  intomices  among  the  museles.  This  blood 
ia  gradually  abaorbed  during  the  first  few  daya  ťollowing  the  receipt  of 
the  injury,  and  at  tlie  samé  time  the  effeeta  oť  the  traumatism  are  mani- 
feated  in  the  uaual  inflammatory  oedema  of  the  limb  and  the  infiltration 
of  a  thiek  viacid  liipitd  into  the  soft  tissues  immediately  adjoining  the 
seat  oť  the  fracture,  the  beginning  of  the  firtn  ovoid  maaa  wliich  can 
always  be  felt  at  this  point.  The  perioatcum  becomea  múch  thicker, 
softer,  and  more  vaacular,  a  thin  laycr  of  gelatinous  or  v'iscid  liquid  is 
found  between  it  and  the  bone  for  the  dištance  of  a  few  liues  from  the 
edge  of  tlie  fracture  or  from  tlie  point  to  which  the  membráne  has  becn 
atripped  up,  and  at  the  more  distant  limit  of  this  layer  the  surface  of 
the  hone  promptly  becomes  roughened  by  the  formation  of  patches  of 
new  bone.  The  portiona  of  the  periosteum  which  háve  been  atripped  c-ff, 
thoae  which  form  complete  or  incornjilete  perioateal  bridges,  and  the 
lacerated  tiasues  whieh  form  the  wall  of  the  eavity  in  which  the  ends  of 
the  bone  lie  granulate  and  pour  out  lymph  into  this  eavity  to  mingle  with 
the  partly  coagulated  blood  reinaining  there. 

The  marrow  shares  in  thia  production  of  granulations  ;  and  the  cells 
of  the  conuective  tisaue  external  to  the  periosteum  ahare  for  a  greater 
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or  less  dištance  in  tlie  irritation  and  by  theír  proliferation  bind  together 
all  tlie  adjoining  parta,  mnsclea,  tcndona,  and  faaciae,  in  one  finn,  com- 

bI is.     Thecompaet  layerof  bone,  the  eyliudncal  ahcll  of  the  ahaft, 

K  ktte  sume  intiuence  and  reacts  in  tlie  ume  manner,  but  mucii  more 

-Iirulv  in  coiueqnence  of  tlie  scautiness  of  its  available  cellular  elementu. 

Its  uurface  and  tliat  of  its  broken  ends  soon  sliow  pink  points  wltieli 

enlarge  and  send  out  graniilationa  to  join  thoae  already  produced  by  the 

m  end  marrow,  and  thus  there  is  fonned  between  the  aeparated 

ŕtagmenta  u  bond  of  úniou  which  is  actually  continuous,  iilmost  from  tlie 

igjnning,  with  all  their  constituent  parta.     1 1  haanoatreiigth,no  ability 

retUl  :m  external  atrain,  šuch  aa  is  posaessed  by  bone  ;  that  strengtn 

ill  be  given  to  it  by  ossifieation,  but  meanwhile  its  weakneaa  is  supple- 

mented  by  the  inflammatory  turaefaction  of  tlie  neighboring  parta  which 

hoMdae  the  movement  of  the  fragmenta,  and  by  the  cnforced  rest  to 

wliieli  tlie  línili  is  condemned  bj  tlie  náture  of  tlie  injury.     The  size  and 

character  of  this  bond  vary  wíth  the  degree  of  disphwement ;  if  the  frag- 

iraain  iiearly  itt  their  originál  relationa  to  ench  other  the  bond  ia 

mri  .hiiI  -vrnun  trk'al,  the  grauuhitiona  springing  from  tho  marrow  meet 

nd   uniie   in  the  centre  of  tlie  gap,   while    the    ihíckoned  perioateuro 

<■•     liľeetly  from  one  fragment  to  tlie  otlier,  remaining  adheront  to 

ľiirated  ouly  by  a  layer  of  effuaed  blood.     If  lotigitiidinal  and 

.teral  displaeeraent  oceura  and  peraista  the  bond  paaaea  obliijiiely  from 

lurfaoe  of  one  fragment  to  that  of  the  other  and  is  mucn  more 

Bomplete  at  some   pointa  of  the  peripher;  than   at  othera.     Tuus,  in 

íigure  6Ž,  which  representa  the  condition  fotind  by  Gurlt  on  the  aeventh 


[Yicturí  of  the  tibia  of  &  rabbit,  tlie  firmest  unton  ia  by  the 
Dus  bánd  eroaeing  the  angle  at  b  and  formed  apparently  by  the 
igof  a  perioateal  bridge.     On  the  oppoaiteside  of  the  lowcr  ľrag- 

ttginning  of  an  íncomplete  bánd  oťsimilar  atmeture  is  aeen. 
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The  formative  aclion  thus  begun  is  rapidly  carried  on,  and  principally 
by  tlie  periostcum  and  marrow.  When  tlie  fragmente  are  kept  end  to 
end  an  ovoid  masa  of  tissuc  having  tlie  conaisteney  of  jelly  and  a  pearly 
white  iippearance,  and  continuoua  above  and  betón  witb  tlie  periosteuro 
envelopa  tliem,  the  so-called  "euaheathiug  callua."    This  mass  is  forme* 


not  sulely  by  granulationa  springin*  frorii  tlie  umlcr  side  of  tlie  perios- 
teum, liut  also  by  ttie  tliiekenin^  of  tlie  conuectiťe  tissue  on  the  oute 
sirle,  ineludinjí  even  that  which  surrounds  tlie  adjoiniu^  musenlar  bundle 
and  fibres.  Coraposed  at  first  of  embryonal  elemente,  it  soon  becoaw 
OArtilagínooB ;  then  lime  salta  are  deposited  at  ditťereut  pointa  witbin  it 
and  tiiiiilly  it  ia  tranaťornied  into  bone. 

Tlie  ^vaindaťniiia  that  spring  trom  the  marrow  ossify  wíthout  pftWÚtf 
tbrough  tlie  carti!a'_'Ínoiia  stage,  and  tlie  proces*  here  appareiitly  begins 
as  in  other  pathological  couditions,  at  the  hne  lamel  1  a?  which  lie  úpon  th. 
inner  aide  of  the  compaet  shell.  The  new  lamelhe  extend  acroas  ť 
canal,  eoon  oecluding  it  entirely,  and  also  out  into  the  interval  to  nice 
tho*te  cotning  from  the  otlier  fragment.  Thus  is  formed  the  interní  t 
inedullary  plug. 

The  granulationa  lying  in  the  animhir  interval  between  the  two  pOTtio&t 
of  tbe  compaet  tíssue.  the  "  intermpdiate-  subatanee"  which,  Mcording  b 
Dupuytren,  waa  to  fortn  the  definitíve  callua,  ossiľy  as  the  rcat  do  MhM 
paaaing  through  the  cartilaginous  stage,  and  become  unitod  to  and  con- 
tinuoua  with  the  eompaet  tisaue,  but  they  originate  in  tlie  periosteum  01 
the  adjoining  subperiostcal  layer.  Tlie  lateueaa  of  thia  imion.  \Uii.-l 
ihic-  iľ't  become  tirm  for  aeveral  months,  is  due  to  the  slight  vascularity 
iiľ  the  cnnipact  tis*ue,  to  tlie  small  sine  and  limited  nnmber  of  tlie  chán 
.  n  li  the  bloodvessels  and  cellnlar  elementa  are  contained.  The 
-  which  open  úpon  the  aurface  of  the  fraeture  are  occln 
coagiilation,  mul  tlie  celí  pHiferatioii  which  begins  behind  the  olota  e.'ii 
make  its  way  to  tlie  aurface  and  form  granuiiitions  tiicre  only  aftei 
tbaorption  of  a  certain  amount  of  the  bone  itaelf.  Thia  absorption  takes 
plače  eilheľ  along  the  sides  of  tlio  ehannels  (Haveraian  canals)  leadinf 
directlj  down  to  the  aurface  of  tlie  fraeture,  or  along  a  lino  parallel  U 
thú  iiľfai-e  ;  in  the  latter  čase  a  scale  of  bone  is  aeparated  or  "  eitfo. 
liaied,"  as  U  nľtťii  aeen  in  a  compound  fraeture  or  after  an  amputatíoi 
ctiotl.  In  a  siniple  fraeture  aucb  a  acale,  if  formed,  probkUj 
uudergoes  complete  absorption,  or  perlia ps  may  be  imbedded  in  the  callua 
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s  splintcrs  of  larger  she  sometimea  are.  The  compact  tissue,  therefore, 
i  to  paaa  througli  a  preliruinary  or  pre  para  tory  stage  of  rarefying 
Mteitis  wliich  apj  roxiniiites  ita  atructure  to  tlmt  ol  tlie  spongy  bone  of 
tlie  callus,  so  that  at  aoertain  timc  we  fim'l  on  longitudinal  acction  through 
tlie  two  fragment*  and  tlie  oallua  tliat  the  originál  compact  tisaue  on  eacli 
aide  become3  gradually  more  and  more  spongy  or  vasctilar  as  tlie  Lioe  of 
fracture  U  approached,  sltading  oiľ  ínto  tlie  callua  in  sueli  a  manner  tliat 
Úáa  line  can  scarcely  bo  recognued.      Ultiraately  thia  spongy  bone  U 


l'ig.  Si. 


ade  deriser  by  tlie  depoait  of  new  bone  on  the  surfaees  of  the  lacunae 
nul  tliľ  oonaeipient  diminntion  of  the  latter,  and  thus  ita  atructure  be- 

>  more  uearly  ídentíoal  with  tliat  of  the  compact  tissue,  although  it 

r  preaeata  the  šatne  regularity  and  symnietry  in  the  sine  and  arrange- 
ient  of  its  oanals. 

Krngmanbi  of  the  cortical  layer  broken  off  at  the  time  of  tlie  injury 

lay  remairi  attaohed   to   the  perioáteiim,  preaerve  their  vitality,  Bliaro  in 

[■rocesíes,  and  ľorm  a  part,  often  an  important  one,  of  the 

:aľlua.     There  is  reison  to  belíeve  alao  tliat  even  after  they  havc  been 

eotiriíly  detaehed  they  niay  forra  new  connectiona  with  tlie  soľt  part? 

Ind  granulations,  and  preserve,  perhapa  even  renew,  their  liľe.     íiuch 

mentt  bave  been  found  inibedded  so  deeply  in  a  callua  that  no  other 

tion  than   tliat  of  complete  detacbment  can  well  be  acoepted. 

i.  describes  and  figurea  one,  and  Gurlt  another  and  very  reniark- 

able  one,  figúre  (55.     Quite  recently  tlie  possibilHy  of  thia  preservatíon 

isa  been  eatabliahed  by  experiment  úpon  snímala.    Portkms  of  the  shaft 

of  a  long  bone   bave  been  chĺseled  off,  separated  entirely  frora  the  soft 

larts,  and  replaced  in  contact  with  the  bone ;  the  wound  of  the  soft  parta 

promptly  nndcr  antiseptic  treatment,  and  subaeuuent  e.tamínation 

afwr  tlie  lapae  of  a  auRicient  periód  oľ  time  ahowed  reéítablishment  of 

vasculnr  connectiou  and  pruaervation  of  the  vitality  of  tlie  fragmente.1 

'  Coatralblatt  fiír  Chirurgiu,  1880,  No,  44. 
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Bergmann  preaented  at  the  lOth  Congreaa  of  the  Germán  Geaellach.ift 
fíir  Chirurgie'  a  Bpecimen  of  gunsliot  wound  of  tiie  knee-joint  in  which  a 
fragment  of  the  external  condylo  of  the  feniur  had 
been  driven  into  the  orooi&l  ligament  and  had 
healed  there ;  the  lcngtli  of  time  thnt  had  elapaed 
Binee  the  reccipt  of  tlie  itijury  ia  not  given.  The 
patient  ilied  of  dyaentery. 

It  is  alao  known  that  fragmente  may  lom;  re- 
mnin  ivithout  vascular  conneetion  imbedded  iu  a 
cnllua  aa  ivell-tolerated  foreígn  bodiea.  After 
the  lapse  of  montha  or  even  years,  and  ľrora 
unknown  caitacs,  they  sometimea  cauac  irrítation 
an  abseeaa  forma,  the  bone  aoftens  fcbout  th«n, 
and  eithcr  they  are  caat  out  spontaneoiialy  or 
they  remain,  provoking  an  interminablc  auppura- 
tion,  uutil  removed  by  the  aurgeon.  Thia  ia 
frequeotly  observed  after  gunshot  fractures. 

It  oecaaionally  happens  thal  the  callus  doe* 
not  ossify,  and  in  aonie  very  exceptional  casea 
the  bone  ia  entirely  nbsorbed  for  a  very  conaider- 
uhle  dištance  on  eaeh  side  of  the  acat  m  fraeture. 
Tlie  causea  are  not  fully  underatood.     The  dif- 

Fig.  68. 


fcrence  in  the  procoaa  coiuisti  in  an  entire  or  partia!  abaence  of  p  rodne - 
tivu  usteitis,  and  in  an  exceaa  of  the  rarefying  oateitia  ;  the  conaequence 
of  the  former  ia  the  developmeiit  of  the  granúl  a  ti  o  na  into  fibrous  tisaue, 
with  OĽľiisioiially  an  irregular  ontgrowth  f rom  tlie  end  of  the  honu  ; 
Hm  of  the  latter  is  loaa  of  subatance  of  tlie  bone  itaelf,  redueíng  íts 
thíokneaa  or  ita  longth,  and  aometioiea  cauaíng  it  to  terminate  in  a  point. 
Plgore  títJ  repreaenta  a  portion  of  bone  whieh  I  removed  in  an  operation 
for  peeodarthrosis  of  the  humerua ;  it  ahows  a  centra!  cavity  formed 
within  the  bone,  a  perforation  near  ite  lower  edge,  and  a  conaíderable 
■  non  of  one  angle.     Tlie  end  of  the  lower  fragment  waa  uouical. 

'  Bailaga  íum  CentralbUU  fúr  Chirurg!*,  1881,  No.  SO,  p.   14. 
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In  a  aecond  variety  of  psendafthrorá  the  fibrous  bond  extends  not  aa 
»  solid  cord  between  the  fragmente,  but  aa  a  cylindrical  ono,  símílar  to 
tho  capsule  or  lig&mentó  of  a  joint,  and  the  cnds  of  the  bonea  become 
eburnated,  smooth,  and  rounded  by  frietiou  úpon  each  other,  or  eovcrcd 
by  ä  layer  of  cartilage. 

The  diminution  of  the  callus  and  tíie  rounding  ofť  of  projccting  pointe 
r  end-i,  uhieh  takú  plače  slowly  dorina  tlie  months  fnlloiviiig  the  injury, 
:•  affoetctl  by  a  contiiiuation  of  tlie  samé  proceas  of  rarefying  osteitis 
bieli  begins  so  early  and  prcpares  the  bonea  ťor  union.  Sir  James 
;ei'  meutions  a  čase  in  which  the  síkc  and  prominence  of  the  ubsorbed 
■ortion  of  bone  ma  de  it  possible  to  ohserve  tlie  procesa  in  ite  differetit 
tagea.  "Apntient  in  tlie  Exetflr  Ilospital  had  a  had  comminuted 
•acture  of  tlie  leg,  and  a  long  spike  of  the  tibia,  inclnding  part  of  the 
špine,  could  not  be  rednced  to  its  exact  lerel,  but  continued  sensibly  cle- 
mod,  though  in  its  dne  direetion.     At  the  end  of  fivc  weeks  (union 

É  ring  taken  plače)  the  end  of  the  spike  began  to  softenj  at  si*,  it  wai 
ite  soft  and  flexible.  likc  a  thtn  cartilagc  ;  at  tlie  concliision  of  the 
renth  week  it  was  bitmi  and  shrunken.  Six  ínrmtiis  later,  the  cartí- 
ritimis  tip  had  dísappeared,  and  the  spike  waa  rounded  off."  The  term 
wartiiaginouä'*  mušt  be  understood  to  refer  on!y  to  the  consistuney  oľ 
the  tiastie,  for  no  cartilage  ia  fonned  in  thia  retrograde  proOMB.  The 
granuhtti'uis  ara  tVinut-d  by   the   inuhiplieati.m  of  tlie  soft  cellular  ele- 

(>'nt-  liuing  tlie  eanals  of  the  bone  and  develop  direetly  into  fibrona 
um, 
When  the  fracture  is  compound  the  detatla  of  tlie  reparative  proeess 
e  different  to  this  extent,  that  the  callu.s  does  not  paša  thi'ough   the 
prelimiuary  eartilaginous  stage  at  any  point  where  auppuration  has  oc- 
ewred.      The  forniation  of  the  rae  lullary  plug  ia  not  affeeted,  the  granu- 
lations there  being  transformed  direetly  into  bone  as  they  are  íu  simple 
:   the  differetice  is  in  the  external  or  ensheathing  callus.     Tiic 
sason  of  this  ditference  aa  shown  by  experiment*  lies  in  the  destroetÍM 
f  the  perioaleum  by  the  suppuratii'e  proceas,  in  the  deatruetion,  tliat  is, 
'ie   only  tissue   whose  granulations    pass   through  the  eartilaginous 
•  in  forniing  tlie  ealhív 
The  precwí  u  aloww  thau  after  a  simple  fracture  bceause  the  suppu- 
:ic  frouad  dehiys  or  preventi  the  formation  of  múch  of  tlie  c\- 
ia!  callus  and  throws  most  of  the  labor  úpon  the  bone  iteelf,  wliieh,  as 
i   '.vii,  ia  tlie  least  capa  bi  e  to  perform  it.     It  is  easy  to  watch 
e  proceaa.     The  ends  of  the  bone  are  aeen  lying  bare  and  white  in  the 
mnd  ;  a  masa  of  pink  granulations  forma  at  the  limit  of  the  denudation 
'1  adv.niľi'j  slowly  aeross  the  bared  surfaee  ;  the  broken  surfaee  reuifaa 
■■■' ■'.'nt.  tlien  granulations  spring  froui  it,  beginning  at  the 
■  iKMľr-r  r liv  medullary  canal  and  spreading  slowly  towurds  theonter 
tlio  vnniiid  gradualiy  Bila  up  with  these  granulations,  the  bone  ia 
ed  in,  and  cioatríiation  followa. 
i  less  fortunatc  oaaaa  a  portíon  "ľ  tlie  bared  bone  dtes  and  is  cast  off 
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by  tlie  formation  oť  a  Hne  of  demarcation  which  can  sometimea  be  aeen  at 
tlie  edge  of  the  granulations  but  which  more  comrnordy  is  hidden  by  them. 
It  roust  not  be  thoiight  that  all  the  bare  white  bone  seen  in  šuch  a  wound 
iä  dead,  even  aťter  it  has  rematned  unchanged  in  appearance  for  several 
weeks.  I  ta  surťace  may  indoed  be  dead,  but  the  interior  is  often  alive 
and  able  to  caat  off  tlie  dead  superficial  scale  without  aid.  The  granu- 
lationa that  fortn  between  tlie  living  and  the  dead  parta  seem  sometimea 
to  dissolve  and  absorb  the  latter  iť  they  are  small  and  thin,  or,  iť  no  t,  to 
slowly  bear  them  to  the  surface  and  cast  tliem  out. 

The  callus  tlms  fornied  is  targer  and  more  irregular  than  after  aimple 
frauture  ;  it  rcinains  tendcr  and  sensitive  for  a  long  time,  aud  is  covered 
by  an  adhereut  sear  at  the  Beat  oť  the  wound  if  the  bone  is  superficial. 
l-'ľii-nifiits  fonned  at  the  time  of  the  accident  and  remaining  attaehed  to 
the  periosteum  usually  preaerve  tiieir  vitality  ;  if  not,  they  become  de- 
taclied  after  a  time  and  are  found  loose  in  the  wound,  or  bccome  shut 
in  by  the  callus  and  prolong  the  suppuration  indetinitely.  In  this  latter 
čase  tlio  constant  irmatiou  duc  to  tlie  presence  of  the  ťorcign  body,  the 
exiatence  of  ainuaea,  and  the  burrowing  oť  the  pua  interfere  with  the 
evolution  of  the  callus.  Inatead  oť  uudei-going  n  gradual  and  uniform 
diminution  and  condensation  it  becomea  eburnated  at  aome  pointa  and  cn- 
tirely  absorhcd  at  others,  irregular  promiiieneea  appear  on  its  surface 
or  ťollow  the  linea  of  attaebed  tendons  and  ťaseiíe,  and  its  interior  is  oc- 
cupied  by  cavities  oť  various  sizea  usually  auppurating  and  in  communi- 
cation  with  the  exterior.  The  walla  oť  theae  cavitiea  are  sometimea 
carioua,  sometimea  covered  with  feeble  granulationa  that  furnish  a  con- 
stant discharge  and  ahow  no  tcndsney  to  iill  the  cavity  and  oss'ďy. 
Malgnigne  extracts  trom  the  Mémoires  de  l'Académie  de  Chirurgie  a 
case  oť  gunshot  fracture  oť  the  ľemur  below  the  troclianter,  the  Mnis- 
tent  suppuration  from  which  caused  the  deatb  oť  the  patient  iu  five 
years.  All  the  ainuses  led  iuto  a  large  cavity  in  the  bulky  aud  irregu- 
lar  callus,  and  tbia  cavity  waa  lined  at  all  points  by  a  thiek.soft,  whitish 
membráne,  while  the  burrowing  oť  the  pus  on  the  outside  had  denuded 
tlie  great  troclianter    and  rundered  it  and  the  hip  joint  carioua. 

In  compound  ťracturea,  accompanied  by  múch  shorteniug  oť  the  bone 
and  laceralion  oť  the  soft  parts,  the  inevitable  auppuration  oť  tlie  latter 
is  usually  ao  prolonged  and  so  extensive  that  most  oť  the  smaller  frag- 
ments  cannot  preaerve  their  vitality,  and  their  losa  crcatea  a  gap  oťien 
too  large  to  be  tilled  by  the  ncw  bone.  The  granulationa  beconie  fibrooa 
instead  oť  bony,  and  tlie  ouly  union  between  the  two  enda  oť  the  bone 
ia  by  a  dense  bánd  oť  connective  tiaaue. 

The  dtiration  of  the  procesa  oť  repair  nfter  a  compound  ťracture  varies 
grcatty,  as  may  be  inferred  ťrom  wbut  has  already  been  said.  If  the 
external  wound  closes  without  deep  auppuration  the  courae  ia  tlie  samé 
as  that  oť  a  simple  ťracture;  iť,  on  the  other  hand,  neerosed  ťragmenta 
become  impnsoned  in  the  callus  the  reaidting  íistulas  peraist  indefiuitely. 
As  a  generál  rule,  however,  a  múch  longer  time  is  required  for  tiie  estab- 
lishment  oť  firm  nnion  than  after  simple  ťracture. 

In  the  ahort  and  fiat  bonea  which  háve  no  modullary  canal.and  in  the 

spongy  cxtreraíties  of  the  long  onoa,  the  detaila  oť  the  proeeas  oť  rcpnir 

moditícd  only  by  the  absence  of  the  marrow.     The  aame  granula- 
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■  u  upon  the  broken  aurfacea  of  the  hone,  and  tlie  tom  perio.steura 
■ad  wfl  parU  unite  nnd  osriťy.  The  externá!  eallua  in  the  nba  is  often 
Inrge,  becanse  of  the  mobility  of  tlie  parte,  hm  in  tlie  other  eascs  nion- 
sre  is  usually  hut  little  projeetion  of  tlie  eallua  heyoiul  the  out- 
line  of  the  hone,  probably  because  the  d  i  spiace  m  en  t  and  lacerathm  arc 
leaa,  and  posaihly,  in  part,  hecanse  the  periosteum,  being  more  adherent 
thau  h  i-  Tipon  the  ahaft  and  more  generally  perforated  hy  tendoM  nnd 
S,  ifl  not  stripped  up  to  any  jrreat  uxtent,  bal  ia  tom  direetly 
through  atong  the  line  of  fracture.  When  tlie  fragments  are  repUwed 
the  eďgea  of  the  periosteuni  unite  promptly  and  oonfine  the  masa  of 
granulations  within  a  narrower  space  than  when  thia  membráne  has  been 
rtripped  up  and  ia  lield  away  from  tlie  bone  hy  an  interposed  clot  of 
blood.  In  ahort.  the  condiKc-D  of  tlie  parta  is  more  likely  to  be  favor- 
ahle  to  the  work,  for  the  aurfacea  of  coittact  are  hroad,  uniform  in  stiue- 
tnre,  and  with  a  large  proportioti  of  spongy  hone,  from  whích  the  granu- 
lationa  ean  äpring  iinim  diatt-ly  without  the  aid  of  preliminary  rarefactiori, 
and  the  fragments  are  not  liahle  to  be  iliaturbed  hy  the  involunt.iry  tuus- 
euhir  brítchings  or  movemeuts  of  the  patient. 

In   fractures   introlving  joints   the  form  and  orígín  of  the  eallua  are 

agaiti  modified  by  anatomieal  difťerencea,  of  whích  tlie  abaence  of  peri- 

Iteoni  and  other  aoft  tissuea  on  the  articular  surľace  ia  the  eliíef.     The 

lcIutc  communicatťs  more  or  lesa  freely  with  the  oavity  of  the  joint, 

noria  batbea  the  granulationa  and  interferes  with  their  ďevel- 


Fig.  87. 


ipment,aí  an  exceea  of  liquid  uaually  íloes.  The  abaence  of  perioateum 
n  tlie  articular  surface  preventa  the  formation  of  an  externá!  eallua  on 
dal  hi<k',  and  union  takea  plače  by  granulationa  arising  direetly  from 
Jie  fractured  aurfacea  and  by  an  externá!  eallua  at  the  extra -articular 
the  fracture.  To  thia  extent  the  details  arc  the  aame  aa  in  re- 
pair  after  fracture  of  the  spongy  bonea,  and  the  differencea  in  resnlt  are 
tnainly  in  tlie  i.'"iii|>]p'!<-iiess  of  the  union,  which  ia  often  fibroua,  and 
■OfSatimea  fails,  When  the  conditious  are  favorable  and  bony  union  is 
obuined  the  Mne  of  the  fracture  is  ahvaya  marked  on  tlie  articular  sur- 
ice  by  the  absence  of  cartilage  over  it,  and  uaually  by  a  trroove,  The 
racture  of  the  cartilage  doea  not  heal  by  the  formation  of  nev,  cartilage  ; 
tsually  tlie  eallua  is  covered  at  thia  point  by  a  firni,  white  layer  of  fibroua 
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tissue  resemhling  in  its  gross  appearaiiee  tlie  cartilage  with  which  it  is 
continumis,  but  not  haviug  Its  structure,  and  eometiawe  tlie  bone  is  bare. 
In  exceptional  eases  tlie  callua  is  exitberant  and  grows  out  beyond  tbc 
level  of  tbe  cartilage,  Forming  an  inegular  masa  in  tbe  plače  of  tlie 
usiiiil  Ľroove. 

Failure  of  union,  which  ia  not  rare  in  articular  fracturos,  bas  been 
attributed  exelusively,  but  appa-rently  without  sufficíent  reason,  to  the 
action  of  tbe  synovia  npon  tlie  granúl  a  tions.  Tlie  cause  lies  rathor  in 
tlie  separation  or  tlie  mobility  of  tlie  fragments,  and  alao,  in  casea  where 


FiK.  .ifl. 
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tbe  fracture  lies  entircly  ■rithin  ibe  cavity  of  tbe  joint,  as  in  Íntra-cap- 

íulnr  fracture  of  tlie  neck  of  tbe  ľemar,  to  insufficiem  blood-supply,  am 

tu  1 1, r  ebsence  of  soft  parta  cap&ble  of  forming  nti  externá!  cnllus  to  unite 

Ij  the  fragments  while  anión  is  takíng  plače  between  them 

In  extréme  nuplecement,  šuch  aa  complete  rotation  of  tbe  head  of  tht 

liuiLierii-  ;iťter  intra-capsnlar  fracture  of  its  neck,  union  muat  také  plat 

if  at  ail. between  the  broken  surface  of  the  lower  fragment  and  tlie  articu 

■  ■■!■  of  the  u|:|.'.'ľ  rota  t  e  i.l  itne,  and   tbe  mateňals  for  it  muat  i 

furnished  alraost  exelusively  by  tbe  former,  since  tlie  vaacular  eapptj  t 

tbe  other  is  carried  on  only  by  the  vcsscU  of  sucb  portious  of  tbe  sync 

vial  aac  ae  n»y  havo  preeerved  tlieir  attacliments  to  it.     ťartial  absoq 

head,  neck.  and  broken  surface  of  tlie  troclianter  ia  comrooi 

afier  fracture  of  tbe  neck  ■•í  the  femur,  and  ia  effected  by  the  rarefyinj 

proct-sa  elready  deacribed, 

Extlberance  of  tbc  callus,  both  external  and  intermediate.is  afrequei 

í  diminution  of  the  ťunctioiis  of  the  joint  by  destroying  the  noi 

mal  relatinus  of  the  articular  surfaces,  by  filling  up  normál  depressioiu 

and  by  ereatiug  abnormal  promiaencee.    These  r  e  suita  are  uaually  bejom 
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the  control  of  tlie  Burgwra,  and  the  latter  are  mostcommon  in  tlie  young, 
owcr  of  proiUícing  bone  is  greatest.     OocsaionsU;  the  produc- 

[tivľ  [n-iiĽess  excited  by  the  fracture  extcnds  far  beyond  the  limita  oľ  tlie 
latter,  and  not  orily  may  tlie  joint  itself  be  e  n  ti  rely  obliterated  by  fusion 
íl  ihť  bonu  whtch  DODstitule  i  t,  but  the  process  may  also  upMM  to,amI 
produce  the  sume  resnlt  in,  neighboring  joints,  as  in  the  čase  represented 
'r,  Bg.  70. 

BoMfl  whieh  lie  parallel  and  cloae  to  each  other,  as  those  of  the  fóre- 
arm  and  leg  and  tlie  ribs.  nirty  become  unitcd  by  an  exuberant  eallus 
when  either  one  or  both  arc  broken.  Tliis  eonsolidation  occnrs  most 
requently  when  both  bonos  are  broken  at  the  samé  level,  and  when  tlie 
Beat  of  one  or  more  of  the  fragmente  diminishes  the  normál 
interval  between  tliem.  The  lacerated  Boft  pnrts  granulate  as  has  been 
icribed,  the  masa  oť  granulaťions  developcd  about  one  fracture  becomes 
;ontinuous  with  that  developed  about  the  other,  and  ossification  follows. 
Tlie  presence  oť  an  ioterosseoua  membráne  ľavors  tliis  undesirable  result, 
for  tliis  tissue  has  the  samé  tendeucy  to  ossify  that  is  shown  by  other 
:nl   tendons  ín  tlie  presence  of  a  productive  osteitis.     The  effect 
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Fitr.  ' 


(Oor 


ľ  this  eonsolidation  ia,  of  course,  to  prevent  independent  motion  of  the 

.  and  whíle  of  no  importance  in  the  leg  and  of  little,  if  any, 

i  the  ribs,  it  produces  a  very  serions  disability  in  the  forearm  by  causing 

t  losa  of  the  movernents  of  pronation  and  supination.     It  occasionally 
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happcn3,  vlien  two  bones  are  broken  at  tlie  samé  level,  that  the  calluse! 
grovr  ínto  eontaot  with  esoh  oth&r  but  do  not  unite.    Their  adjoúuDg  wir 

ťaces  are  smooth  nml  together  forma  sort  oi"  lateral  joint,  which  may  allow 
movement  oť  "ne  upon  tlie  other.     In  tlie  speeimen  represented  in 
T2,  pronntion  and  supination  were  lost,  but  tlie  loss  was  apparcntly 
as  múch  to  tlie  angular  displaceraetit  oť  the  boues  as  to  the  e.xuberani 
CtllOB, 

Finally,  separation  of  tlie  ťragments  may  lead  to  total  failnre  of  union, 
tn  fibfoua  uuion,  or  to  insufficient  union  by  a  bony  bridge.  The  latter 
wfoond  ineombinaiionsof  extréme  lengitndinal  and  latenil  displacementa 
and  diffors  ťrom  normál  rcpair  ouly  in  tlie  insunicierit  EbimtUHl  M  DM 
ficatioti  of  the  gramilations.  Fibrous  union  h  most  comnion  in  tlie  obi, 
aťter  fractures  which  háve  not  been  immobilized  properljr  or  fóra  sufficient 
length  of  tíme,  and  in  artieulnr  fractures  with  separation,  of  which  the 
UOBl  eoinmoii  examples  are  ťurntshcd  by  fractures  oť  the  patella  and  ol 

Fig.  74. 


i*s  to  which  powerfnl  musclea  are  attached.  as  the  oUera 

-  of  the  nimi.  The  lonicity  of  the  muscle  tenda  t 
draw  the  fragment  awaj,  and  the  latter  i*  so  sroall  or  so  situatcd  tha 
eficwnt  measuree  to  counteract  this  action  cawiot  be  cmployed. 

procese  of  repair  may  také  plače  as  usual  and  granula 

en  the  fragments,  hm  they  develop  iato  fibrout 

Dl  bone,  appnrentlv  becnuae  the  oasific  iofloence  of  the  fragment* 

from  which  thej  anse  "r  to  which  they  are  attached  cannot  exert  itse' 

■  ^ranalatioai  aeem  to  i 

i    nailily  by  the  soft  parta,  and  their  de velopment  is  naturall^ 

le  rather  tlian  into  bone. 
iíie  Hne  of  fracture  follows  that  of  a  still  existíng  epiphyse 
:   wholly  or  in  part,  and  the  fragmenta  are  not  displaeec 
dtes  plače  appareatly  as  rcadily  as  after  simpie  fracture,  bu 
;  positu  e  is  known  of  the  óetaila  of  the  process.    There  ia  reaai 
"sat  the  iojary  does  not  neceasarily  interfere  w'uh  the  subc 
b  of  the  bone ;  the  layer  of  cartilage  may  remain  unossifie 
d  ÍU  fnnetiona  as  befoi*  ;  but  it  ia  known  f  rotu  the  resulta  o 
aapon  aninals  aml  front  some  cases  of  inuamniatory  diseai 
je  fnds  of  the  bone*,  that  the  effect  of  irritatioii  m  the  , 
metinwa  t»  haaten  its  ossification  and  thus  art 
f  the  limh.     Thts  Usl  rcsult  mušt  certaioly  be  produoc 
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when  the  epiphysis  Í8  dislocated  by  the  fracture  and  is  not  restored  to 
its  plače,  and  experience  has  shown  the  possibility  of  a  similar  arrest  by 
premature  ossification  due  to  the  irritation  of  a  fracture.  (šee  p.  51.) 

Mr.  Bryant1  mentions  a  casc  of  arrest  of  growth  of  the  humerus 
amountíng  to  three  and  a  half  inches  following  fracture  of  the  shaft  at 
the  age  of  eight  years,  which  he  attributes  to  injury  of  the  nutrient 
artery.  Gurlt  quotes  a  čase  of  separation  of  the  upper  epiphysis  of  the 
humerus  which  showed,on  dissection  three  years  afterwards,  a  false  joint 
between  the  fragments.  The  head  of  the  bone  was  united  to  the  neck 
of  the  scapula,  and  the  movements  of  the  limb  were  free. 

1  Surgery,  3d  Am.  ed.,  p.  833. 
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CHAPTER  VII. 

COMPLICATIONS  AND  REMOTE  COKSEQUENCES  OF  FRACTURE. 

Under  this  title  will  be  described  the  trauraatic  complications  that 
arise  more  or  less  proraptly  after  fracture,  although  not  peculiar  to  that 
class  of  injuries,  and  the  later  changes  observed  in  the  form  and  functions 
of  the  injured  limb  after  union  has  been  obtained,  its  occasional  sensi- 
tiveness,  and  irregularities  in  the  forra  and  evolution  of  the  callus. 

A  fractured  limb  is  far  from  having  regained  its  former  appearance 
and  its  functions  at  the  time  when  union  between  the  fragmente  raay  first 
be  said  to  be  complete.  It  is  shrunken,  its  skin  dry,  rough,  and  scaly. 
If  a  lower  limb  it  swells  and  reddens  when  the  patient  begins  to  walk, 
the  swelling  being  most  marked  and  firm  about  the  ankle  ;  its  joints  are 
stiflf  and  sometimes  immovable,  and  i  t  is  often  painful  after  use  or  during 
changes  in  the  wcather.  These  defects  persist  for  a  longer  or  shorter 
time,  and  some  of  thera  may  be  permanent. 

Stiffness  of  the  joints  is  observed  not  only  in  those  articulations  that 
háve  been  directly  involved  in  the  fracture,  but  also  in  others  at  a  diš- 
tance. Sufficient  mention  has  been  made  of  the  causes  of  the  former  in 
the  preceding  chapter ;  so  far  as  the  stiffness  is  due  to  permanent  changes 
in  the  form  of  the  articular  surfaces  and  in  the  relations  of  the  different 
parts  of  the  joint  to  each  other,  changes  which  oppose  a  mechanical 
obstacle  to  the  moveraents  of  the  bones,  it  is  practically  permanent,  and 
little,  if  any,  improvement  is  to  be  expected.  Occasionally  the  ligaments 
lengthen  under  forced  use,  or  projecting  surfaces  of  bone  are  in  part 
absorbed,  and  the  range  of  motion  may  thereby  be  slightly  increased. 

The  cause  of  the  stiffness  that  is  so  generally  observed  in  contiguous 
joints  not  directly  involved  in  the  fracture,  has  been  the  subject  of  múch 
controversy,  and  it  is  probable  that  there  are  several  of  tnem.  Exara- 
ination  after  death  or  after  amputation  of  the  limb,  has  frequently  shown 
evident  signs  of  inflammation  of  the  joint :  injection  and  thickening  of 
the  capsule,  softness  of  the  cartilage,  and  sometimes  intra-articular  bands 
of  recent  formation.  Quite  recently  Gosselin  and  Berger1  reported  three 
autopsies  which  proved,  they  claimed,  that  this  arthritis  is  due  to  the  pas- 
sage  into  the  joint  of  extra vasated  blood  coming  from  the  fracture.  This 
opinion  was  considered  raucli  too  exclusive  by  their  colleagues  in  the 
Society,  although  possibly  correct  in  some  cases.  The  arthritis,  which 
is  especially  common  in  the  knee  after  fracture  of  the  leg  or  thigh,  pre- 
8ents  two  clinical  forms ;  in  one  it  occurs  immediately  after  the  injury, 
in  the  other  only  after  the  lapse  of  a  few  days.  The  first  is  undoubtedly 
due  in  some  cases  to  an  associated  sprain,  in  others  possibly  to  the  causes 

i  Bulletins  de  la  Société  de  Chirurgie,  1878,  pp.  6  and  336. 
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descríbed  by  Gosselin  and  Berger ;  the  second  is  the  result  of  the  exten- 
8Íon  employed  to  overcome  or  prevent  shortening.  Malgaigne  attributed 
the  stiffness  in  the  knee  to  the  extended  position  of  the  joint  and  to 
retraction  of  the  ligamentura  patellae,  and  fortified  the  opinion  by  refer- 
ence  to  the  rarity  of  stiffness  in  the  elbow  after  fracture  of  the  shaft  of 
the  humerus,  which  is  habitually  treated  with  the  forearm  flexed.  But 
it  is  undeniable  that  the  samé  stiffness  is  found  after  treatraent  of  fracture 
of  the  thigh  in  the  flexed  position,  and  is  absent  when  the  limb  is  iramo- 
bilized  in  extension  for  other  reasons  than  fracture,  and  therefore  Mal- 
gaigne's  explanation  mušt  be  considered  too  exclusive.  It  has  been 
observed  in  the  very  numerous  osteotomies  that  háve  been  recently  done 
for  the  reliéf  of  génu  valgum,  that  after  division  of  the  femur  above  the 
condyles  the  patients  are  usually  able  to  move  the  knee  freely  as  soon 
as  the  splint  is  removed,  and  this  fact  indicates,  in  my  judgment,  that 
the  stiffness  observed  after  accidental  fracture  is  probably  due  in  great 
part  to  an  arthritis  excited  by  a  concoraitant  sprain.  The  stiffness  of  the 
fingers  found  so  oonstantly  after  fracture  of  the  rádius  or  forearm  seems 
to  be  due  in  part  to  the  implication  of  the  sheaths  of  the  tendons  in  the 
inflamraation  about  the  injury,  and  it  is  certainly  increased  by  the  ex- 
tended position.  In  other  cases  the  pain  is  referred,  when  an  attempt 
is  made  to  flex  the  limb,  to  the  seat  of  fracture,  and  thus  points  to  impli- 
cation of  the  fibres  of  the  muscle  in  the  callus  or  in  the  inflammatory 
thickening  around  it.  Retraction  of  the  peri-articular  tissues  and  liga- 
ments,  the  result  of  prolonged  immobility,  is  also  demonstrable  in  many 
cases. 

The  stiffness  is,  as  a  rule,  most  marked  and  most  persistent  in  the  aged 
and  rheumatic ;  it  is  usually  temporary,  but  may  disappear  very  slowly, 
or  last  for  years.  Malgaigne  speaks  of  a  čase  of  stiffness  of  the  knee 
following  fracture  of  the  shaft  of  the  femur,  and  pcrsisting  for  twenty- 
one  years. 

Atrophy  of  the  limb  is  found  very  frequently  after  fracture,  and  is  usually 
slight.  It  is  said  by  Gosselin l  to  be  permanent  and  to  affect  not  only 
the  segment  of  the  limb  that  has  been  fractured,  but  also  that  which  is 
above  or  below.  In  cases  where  a  large  nerve  has  been  injured,  or 
where  the  callus  is  exuberant  and  painful,  this  atrophy  may  be  very 
marked,  and  is  then  uncjuestionably  due  to  the  influence  of  the  affected 
nerves ;  but  in  the  comraon  slighter  cases  the  cause  is  not  well  under- 
stood.  Gosselin' s  experiments  and  those  of  one  of  his  students,  Lejeune, 
who  had  also  an  opportunity  to  weigh  the  musclcs  of  a  man  who  died 
some  tíme  after  having  received  a  fracture  of  the  thigh,  showcd  that  the 
atrophy  involved  the  muscles  themselvcs,  and  not  raerely  the  adipose 
tis8ue  of  the  limb;  each  muscle  when  deprived  of  its  fat  weighed  less 
than  the  corresponding  oneof  the  unbroken  limb.  Malgaigne  attributed 
it  to  the  prolonged  compression  by  the  retentive  apparatus,  but  Gosselin 
found  it  equally  marked  in  two  cases  of  the  fracture  of  the  elbow  that 
had  been  treated  by  continuous  irrigation  without  bandages.  íle  there- 
fore rejects  compression  as  a  cause,  and  also  the  prolonged  immobility 
invoked  by  others,  and  suggests  that  the  atrophy  is  due  "  to  a  change 

1  Gazette  Hebdomadaire,  1859,  and  Clinique  Chirurgicale,  1872. 
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in  tlie  (listri  h  u  ti  on  of  the  nutritive  materials  which  ia  a  conaei[uence  of 
the  proces*  of  eon-nlid;ition.  Not  only  doea  tlie  fracture  draw  towarda 
itself  a  greater  quantity  of  theac  materials,  but  tlie  callus  itaelf,  woeo 
once  forme  J,  and,aťter  íts  eomplction,  t)  íl*  hyperostosiii  rcqiiirc  a  ífĽnii-ľ 
proportion  for  thoir  nourishmcnt."  This  explanation  has  not  been  re- 
ceived  favorai.lv,  and  docs  not  aeem  to  be  cither  sufficient  or  in  accord 
with  othcr  allied  conditions.  Thi*  atropbj  appears  to  ba  most  marked 
after  fractures  involving,  or  in  tlie  imuiediíitľ  neiiíhborliood  of,  joints. 
A  thesis  by  Sabatiô*.1  gives  a  full  bíbliograpb.y  of  tlie  snbject  and  dis- 
cusses  tlie  different  fact.ors,  but  ťails  to  make  tlie  caose  apparent. 

QbHtVratWR  qf  the  hinje  veinu  in  the  neighboriiood  oľ  a  fracture  is 
thou^ht  to  hc  a  rather  commoii  oceurrciice,  and  to  be  the  eause  oť  tlie 
iiilľiLin  which  is  so  constantly  noticed  in  tlie  liinb  during  eonvaleseence. 
Its  immediate  eause  lies  aoinetimea  in  presuure  úpon,  or  injury  to,  the 
vein,  by  one  of  tlie  fragments  or  aplinters,  and  aometirnea  in  the  spretd 
to  it  of  the  inflamiiiatiou  oť  tlie  adjuniing  parts,  which,  by  setting  np  phle- 
bitia,  leads  to  eoagulation  of  tlie  blood  withiti  ihe  vossel.  (ioaaelhl  haa 
auggested  also,  as  a  possible  eause  of  thia  phlebUis,  the  paowge  into  tlie 
lirger  veins  of  irritating  materials  eoinJng  from  the  infianied  marrow  of 
the  lioiie.  Tlie  iiiileina  wliieh  resuks  and  peraists  nntil  tlie  vein  lieeoines 
IVee,  or  a  sufneient  collateral  circulation  i*  established,  i-í  troublesome 
and  annoying,  but  it  ia  rare  for  any  serious  oonsaqoonca  to  mm. 
Nevertheless,  a  fcw  cases  oť  j'ntal  ľiiilioh'n.ii  dne  to  tbc  dislodgment  oť 
tbc  clot  liave  been  rcported,  and,  ibereíbrc,  tlie  possibility  of  tkuj  Msci- 
dent  ahould  be  noted.  The  liist  reported  oaee,  so  f'ar  as  I  kuow,  irts  by 
Virchow,  in  1841i,  in  Traube'a  Bi  itiä</r  zm-  ej-jirruii-iitulfii  PulhulujU, 
fatal  pulmonary  embóliám  after  extra-capsular  fracture  of  tlie  neek  of 
the  femur.  Durodii?  eolleeted  ei^lit  other  cases,  in  iv  h  ich  the  deatii  oc- 
curred  twice  on  tlie  ilú<l  dav,  and  oncc  cacli  on  the  liith,  DOth,  :{;"ith, 
47th,  50th,  and  57th  days  ;  one  čase  was  a  fracture  of  tlie  thi-li,  tlie 
others  of  tlie  les.  Hr.  Southatu  published  in  the  Cancet,  M  are  h  Ist, 
1871í,  the  particulara  oť  two  csscs  of  simple  fracture  of  the  leg  in  which 
dcath  m  caused  by  au  embidns  h'dging  in  the  pulmonary  artery,  as 
proved  by  poat-mortera  examination.  In  one,  Potťa  fracturo,  death 
took  plače  on  tlie  lMh  dav,  in  tlie  other,  fracture  of  tbc  fibula,  on  the 
NJth  dny. 

The  symptoms  are  the  usual  ones  of  ]iulmoii!iry  emholism  :  the  patient, 
without  any  Hiirniiig,  smldenly  grows  liviil.  or  very  pale,  with  great  dys- 
pinea,  atiNÍety,  and  precordial  dhitress,  and  dios,  iisually,  in  a  ťew  uio- 

lllľlltS. 

It  ia  múch  more  common  to  ohaerve  the  oceurrence  of  small  emboii 
accompanieil  by  more  or  lesa  severe  symptoms,  but  terminating  in  re- 
covery.  The  symptoms  are  suddeu  dyspw «.■:>.,  cough,  sometimes  with 
bloody  spúta,  and  the  jihysieal  si^m  oľ  loealisod  oonaolídmtiofl  of  tbc 
lung.  Tlie  risk  of  thia  accident  is  sufficient  to  make  it  necessary  to 
avoid  all  aetive  movements  and  all  rubhiug  of  the  límb  uhen  there  ia 
reason  to  suapect  the  preaence  oť  a  thromhua  in  a  large  vein. 


D..-  I'Alro|ilii..  Miisľiil;ii'r-r..tifť-iilivi-niix  Krnrhir.'s.    TI..-.-  íl-  ľ.-iris,  1-7-,  N'...  !>. 
Ktudi!  --iir  Ľa  Tliruiiiliirii-s  ľ!  ľliiiil*>lic  v.-iiu*ii!sľ  iliiiis  li-s  l.'i.ntu-inhf  •■'.    [■■»  ľnn- 

m.    Tbéwda  Paru,  i-7-i.     Ko.  W,  p.  55. 
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Fat  embóliám,  too,  is  thought  to  be  an  occasional  cause  of  death  after 
fracture,  not  recognized  until  within  the  last  twenty  years.  The  fat  set 
free  by  the  crushing  of  the  marrow  makes  its  way  into  the  veins  and 
lymphatics  and  lodges  mainly  in  the  capillaries  of  the  lungs,  but  also  in 
those  of  other  viscera,  where  it  is  easily  recognized  by  the  aid  of  the 
microscope,  especially  if  the  section  is  prepared  by  staining  with  osmic 
acid. 

The  first  occasion  on  which  this  condition  was  recognized  a8  the  im- 
mediate  cause  of  death  after  fracture  was  in  1804,  and  as  the  čase  fairly 
represents  ono  of  the  clinical  form3  of  this  complication,  I  reproduce  it 
from  the  account  given  by  Flournoy.1  A  man  was  brought  to  the  surgi- 
cal  clinic  at  Konigsberg  with  a  simple,  transverse  fracture  of  the  tibia, 
caused  by  the  kick  of  a  horse.  At  first,  all  went  well,  but  tlie  next  day 
he  complained  of  great  weakness,  became  coraatose,  and  died  3(5  hours 
after  the  accident.  The  autopsy,  made  by  Von  Recklinghausen,  showed 
nuroerous  small  ecchymoses  in  the  brain,  heart,  skin  of  the  shoulder, 
bladder,  conjunctiva,  and  retina  ;  hemorrhagic  infiltration  of  the  marrow 
of  the  tibia  íbr  an  inch  on  each  side  of  the  fracture,  and  clotted  blood 
between  the  fragments ;  great  oedema  of  the  lungs.  The  microscope  re- 
vealed  fat  in  the  capillaries,  small  arteries,  and  apparently  also  in  the 
veins  throughout  the  body,  but  especially  in  the  lungs,  where  the  ob- 
struction  caused  by  it  was  so  extensive  that  only  a  verv  few  of  the  capil- 
laries seemed  to  háve  remained  pervious  for  the  blood.  Von  Reckling- 
hausen at  once  attributed  the  death  of  the  patient  to  fat  embolisra,  and 
under  his  inspiration  Busch*  soon  afterwards  published  an  article  úpon 
the  8ubject  which  shares  with  one  of  Wagner's3  the  honor  of  first 
establishing  the  causal  relation  between  fat  embolism  and  early  death 
after  fracture. 

The  following  three  cases  represent  other  features  and  illustrate  the 
rapidity  with  which  fatal  embolism  may  occur  and  the  occasional  resem- 
blance  between  its  symptoms  and  those  of  traumatic  shock. 

1.  A  healthy  man  32  years  old4  broke  his  right  femur  near  the  mid- 
dle  by  a  fall  from  a  scaffold  late  one  afternoon,  and  was  taken  at  once 
to  the  hospital  where  a  splint  and  ice-bag  were  applied.  The  next  day 
he  was  free  from  pain,  but  in  the  evening  his  temperature  had  risen  to 
103J°,  and  his  pulse  and  respiration  were  quickened.  During  the  night 
his  noisy  breathing  attractedthe  attention  oť  the  nurse,  and  he  was  found 
to  be  comatose,  with  deep,  frequent  respirations,  loud,  coarse  räles, 
percussion-note  clear  and  slightly  tympanitic  ;  pulse  100,  full  and  strong  ; 
pupils  contracted  ;  face  cyanotic  ;  reflex  irritability  lost.  Later  a  few 
convulsive  twitchings  were  observed  in  the  arms ;  profuse  perspiration  ; 
tracheal  ráles.     He  died  thirty-eight  hours  after  the  accident. 

The  autopsy  showed  the  small  arteries  and  capillaries  oť  the  lungs 
filled  so  extensively  with  clear  liquid  fat  that  Czerny  considered  i  t  evi- 
dently  the  cause  of  death.     A  considerable  number  of  similar  branchcd 

1  Ľ  Embólie  graiaseuae.     These  de  Strasbourg,  1878. 

*  Virchow's  Archív,  1866,  p.  321. 

8  Archív  der  Heilkunde,  1865,  vol.  vi.  p.  481. 

4  Czerny,  Berliner  klinische  Wochenschrift,  1875,  p.  594. 
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fat  emboli  were  found  in  the  brain,  corresponding  usually  to  sraall  ecchy- 
moses ;  and  some  of  the  vessels  of  the  kiduey,  especially  those  of  the 
glomeruli,  were  filled  in  like  manner.  There  was  also  marked  oedema 
of  the  lungs. 

2.  A  raan  47  years  old1  sustained  a  compound  fracture  of  the  right 
leg  and  simple  fracture  of  five  ribs  on  the  left  side  by  the  caving  in  of 
an  embankraent.  When  brought  to  the  hospital  eight  hours  afterwards 
there  was  emphysema  of  the  entire  anterior  surface  of  the  left  side  of 
the  chest ;  pulse  ťull,  strong,  and  slow  ;  respiration  normál.  Lister  dress- 
ing  of  the  compound  fracture. 

The  next  dav  he  had  no  fever,  and  the  wound  was  aseptic.  At  9J 
P.  M.,  while  ťeeling  perfectly  well,  he  suddenly  lost  consciousness ; 
breathing  slow  and  snoring  ;  pulse  42,  full  and  strong ;  percussion  note 
over  the  chest  slightly  tympanitic  but  otherwise  normál ;  respiration 
harsh.  He  died  one  and  a  half  hours  afterwards,  thirty  hours  after  the 
accident. 

Tlie  lungs  were  found  hypersemic  and  slightly  oedematous,  with  nume- 
ro us  punctiform  ecchymoses  under  the  pleura  and  in  their  subs tance, 
and  verv  extensive  plugging  of  their  capillaries  and  arterioles  with  fat. 
Many  oť  the  alveoli  were  more  or  less  completely  filled  with  large,  round, 
fatty  cells,  and  othcrs  contained  masses  of  red  blood-corpuscles  entangled 
in  fibrin.  Subperitoneal  hemorrhage,  liver  fatty,  spleen  and  kidneys 
normál  except  for  some  fat  in  the  vessels  of  the  glomeruli  of  the  latter, 
no  lesion  in  the  brain. 

3.  A  lad  19  years  old*  was  mn  over  by  a  heavy  wagon  and  received 
compound  fractures  of  the  right  thigh  and  leg,  and  a  simple  fracture 
of  the  left  thigh.  He  lost  múch  blood  froín  the  torn  arteries  of  the  leg, 
and  was  brought  to  the  hospital  at  4  P.  M.  in  a  condition  of  extréme 
collapse ;  pulse  100  and  small ;  respirations  not  quickened  ;  foot  cold 
and  insensitive.  The  thigh  was  amputated  through  the  upper  third. 
A  t  10  P.  M.  the  breathing  became  rapid,  without  fever,  and  the  patient 
died  with  increasing  dyspnoea  and  tracheal  ráles  an  hour  and  a  half  after 
midnight.  The  lungs  showed  numerous  ecchymoses  scattered  through 
their  substance,  with  extréme  fat  embolism ;  the  liver  was  pale ;  the 
spleen  firui  and  full  of  blood ;  fat  was  found  in  all  the  glomeruli  of  the 
kidnevs. 

1 1  is  probable  that  fat  embolism  occurs  to  a  greater  or  less  extent  in 
all  fractures,  for  its  occurrence  seeins  to  require  only  the  bruising  of 
the  niarrow,  the  laceration  of  small  vessels,  and  the  existencc  of  a  cer- 
tain  amount  of  pressure  to  force  the  liberated  fat  into  the  open  capilla- 
ries or  veins.  All  these  conditions  are  present  in  fracture,  and  the 
capillaries  of  bone  are  particularly  fit  for  this  absorption  because  they 
are  inclosed  in  bony  walls  which  protect  them  from  lateral  pressure. 
It  follows,  therefore,  and  the  conclusion  is  borne  out  by  experiment, 
that  fat  embolism  is  not  necessarily  dangerous.  So  far  as  can  be  infer- 
red  from  the  post-mortem  examinations  in  some  cases  of  death  by  an  in- 
tercurrent  cause  after  fracture  and  from  the  results  of  experiment,  fat 

"  Riedel,  Deutsche  Zeitschrift  fur  Chirurgie,  1877,  vol.  viii.  p.  572. 
*  Idem,  p.  575. 
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emboli  may  disappear  entirely  from  the  lungs  within  three  weeks  after 
tbeir  formation,  leaving  behind  them  no  recognizable  traces  of  thcir 
presence  and  having  given  rise  to  no  inflammatory  lesions.  The  cases 
quoted  above  are  all  examples  of  death  by  obstruction  of  the  pulmonary 
circulation  within  a  few  hours  after  the  injury,  but  there  are  other  cases 
in  which  death  took  plače  at  a  múch  later  periód,  on  the  Oth,  8th,  lOth, 
and  llth  days,  as  the  result  apparently  of  the  ecchymoses  and  the  in- 
flammatory processes  set  up  in  the  lungs  and  brain  by  the  emboli.  The 
following  čase  from  Riedeľs  paper  is  an  example  : — 

A  man,  41  years  old,  of  alcoholic  habits,  was  brought  to  the  hospital 
three  days  after  he  had  received  a  comminuted  fracture  of  the  neck  of 
the  feraur  and  the  great  trochanter.  The  following  day  he  developed 
delirium  tremens  and  jaundice,  which  persisted  until  his  death  two  days 
afterwards.  At  the  last  he  was  somnolent,  with  a  small  rapid  pulse. 
The  autopsy  showed  ecchymoses  in  the  heart  under  the  pericardium  and 
in  the  lungs  under  the  pleura,  oeleraa  of  the  lungs,  partial  consolidation 
of  both  lower  lobes,  and  extensive  fat  embolisra  ;  the  glomeruli  of  the 
kidneys,  and  the  affercnt  and  efferent  vessels  completcly  filled  with  fat. 

These  facts,  the  nuraerous  ecchymoses  in  many  organs,  and  the  devel- 
opment  of  localized  pneumonia  in  the  cases  that  survived  a  few  days,  are 
thought  to  indicate  that  the  graver  prognosis  of  severe  fractures  in  the 
old  and  the  alcoholic  is  due,  in  part  at  least,  to  fat  embolism.  Their 
hearts  are  weak,  less  able  to  force  the  fat  through  the  capillaries,  and 
their  lungs,  brains,  and  kidneys  are  less  able  to  withstand  the  local  trau- 
matisms  or  the  altered  conditions  of  nutrition  produced  by  the  plugging 
of  the  vessels ;  and  it  is  not  without  reason  that  some  of  the  writers 
úpon  this  subject  háve  suggested  that  the  dreaded  "hypostatic"  pneu- 
monia may  depend  quite  as  múch  úpon  this  complication  as  úpon  the  de- 
cubitus  which  has  heretofore  been  considered  its  efficient  cause,  and 
that  delirium  tremens  or  nervosum  may  also  be  a  secondary  effect.  It 
is  only  proper  to  add  that  a  recent  writer  úpon  the  subject,  Wiener,1  con- 
siders  fat  emboli  as  without  influence  in  producing  secondary  effects,  an 
opinion  which  is  shared  by  Dr.  Peabody,  the  accomplished  pathologist 
of  the  New  York  Hospital. 

The  syraptom8  in  the  acute  and  rapidly  fatal  forms  resemble  those  of 
shock,  and  Czerny  suggests  that  many  deaths  heretofore  attributed  to 
s  hoc  k,  traumatic  delirium,  or  even  contusion  of  the  brain  were  really  due 
to  fat  embolism.  The  differential  diagnosis  is  here  to  be  made,  accord- 
ing  to  the  samé  surgeon,  by  the  intercurrence  between  the  accident  and 
the  appearance  of  the  symptoras  of  a  periód  during  which  the  patient 
8eems  to  be  doing  well.  The  symptoms  are  varied  and  not  very  distinc- 
tive.  The  first  one  may  be  a  sudden  attack  of  extréme  dyspnoea  followed 
by  oedema  of  the  lungs,  or  a  feeling  of  weakness  without  dyspnoea  but 
with  coarse  ráles,  cyanosis,  and  a  quick  feeble  pulse,  or  delirium,  or 
coma.  The  constant  signs,  those  úpon  which  the  diagnosis  mušt  be 
made,  if  at  all,  are  those  of  disturbance  of  the  pulmonary,  and  later  of 
the  generál,  circulation,  occurring  in  the  first  day  or  two,  and  accompa- 
nied  by  a  rapid  change  for  the  worse  in  the  patienťs  condition.     Exami- 

1  Wesen  nnd  Schicksal  der  Fett-Embolie,  Leipzig,  1879. 
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nation  of  the  urine,  especially  of  that  passed  on  the  morning  after  thc 
receipt  of  the  injury,  may  disclose  the  presence  in  it  of  a  few  drops  of 
fat. 

The  only  treatment  to  be  attempted  is  that  directed  to  the  vital  indi- 
cation,  the  reliéf  of  the  pulmonary  oedema.  We  are  unable  to  remove 
the  fat  from  tlie  capillaries  when  it  has  once  lodged  in  théra,  and  our 
efforts  mušt,  therefore,  be  directed  mainly  to  prevention.  The  broken 
limb  mušt  be  kept  quiet,  in  order  that  the  laceration  of  the  marrow  and 
the  extravasation  of  blood  may  not  be  increased;  and  as  the  embolism 
occurs  promptly,  amputation,  whenever  necessary,  should  be  performed 
with  the  least  possible  delay. 

There  are  a  number  of  other  coraplications,  not  peculiar  to  fractures, 
but  occurring  also  after  other  injuries,  most  of  which  are  of  great  gravity 
and  make  their  appearance,  if  at  all,  soon  after  the  accident.  It  seems 
appropriate  to  consider  them  briefly  here,  before  taking  up  the  later 
complications  which  find  their  sóle  cause  in  the  injury  to  the  bone. 
They  are:  extravasation  of  blood,  including  traumatic  aneurism  and 
hemorrhage,  emphysema,  septic»mia,  gangrene,  pysemia,  tetanus,  and 
dclirium. 

Jijľtravamtion  of  blood  takes  plače  in  every  fracture,  and  even  when 
quite  extensive  is  usually  without  importance  and  requires  no  treatment. 
But  when  the  blood  escapes  in  large  quantities  in  consequence  of  severe 
crushing  of  the  soft  parts  or  of  the  ruptúre  of  a  large  vein  or  artery  it 
may  endanger  the  patienťs  lifc,  or  render  necessary  the  amputation  of  the 
limb. 

Extravasations  of  exceptional  size  may  form  under  the  fascia,  or  be- 
tween  it  and  the  skin.  In  the  latter  čase  they  are  commonly  due  to  the 
action  of  a  sliding  forcc  which  has  tom  the  skin  away  from  the  fascia 
and  ruptured  a  large  number  of  the  small  perforating  veins,  and,  perhaps, 
some  of  thc  large  cutaneous  ones ;  the  blood  may  pass  along  the  limb  to 
a  considerable  dištance,  discoloring  the  integument,  or  it  may  collect  as 
a  distinctly  circumscribed  fluctuating  swelling,  or  the  blood  may  come 
from  deepor  sources,  the  fracture  itsclf,  and  especially  the  muscles  torn 
by  the  displaced  fragments  or  crushed  by  the  originál  violence.  In 
simple  fractures  the  source  of  the  bleeding  is  usually  in  doubt,  and  under 
šuch  cireumstanees  no  active  treatment  of  this  symptóm  is  necessary 
beyond  a  uiodorate  elastic  compression  of  the  parts  to  prevent  further 
extravasation  and  favor  absorption.  Serious  qucstions  associated  with 
tho  symptoms  may  arise  if  the  originál  cause  of  the  extravasation  is  a 
severe  and  extensive  contusion  of  the  limb  or  injury  to  the  main  artery, 
šuch  as  the  necessity  f  or  amputation,  in  thc  former,  and  for  formal  ope- 
ra tions  úpon  the  wouuded  vessel  in  the  latter. 

A  n  extravasation  may,  by  the  slowness  of  its  absorption,  prolong  the 
periód  of  convalescence,  for  the  coagulation  of  a  large  quantity  of  blood 
may  leave  a  hard  clot  which  will  provoke  suppuration.  In  some  cases 
it  is  desirable  to  remove  the  fluid  blood  or  the  sérum  left  after  coagu- 
lation  by  the  aspirator,  but  this  should  not  be  donc  in  recent  cases;  and 
if  suppuration  occurs,  or  is  impending,  the  collection  mušt  be  trcated  as 
an  ahscess  and  opened  freely.  Usually,  before  this  extréme  measure 
becomes  necessary,  the  process  of  repair  will  háve  advanced  sufficiently 
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to  protect  the  patient  from  the  especial  dangers  of  a  compound  fracture, 
and  the  broken  ends  of  the  bones  will  be  covered  with  granulations,  or 
imbedded  in  a  well  advanced  callus. 

Hemorrhage  frora  a  compound  fracture  is  often  severe,  and  sometimes 
dangerous,  although  it  is  rare  that  a  large  vessel  is  wounded.  The 
blood  comes.usually  from  the  broken  bone  and  lacerated  muscles,  and 
can  be  arrested  by  cold,  position,  and  pressure,  and  even  when  a  large 
vein  has  been  tom  the  arrest  of  the  bleeding  is  seldom  difficult ;  if  pres- 
sure applied  methodically  at  the  wound  is  not  sufficient,  digital  pressure 
over  the  inain  artery  of  the  limb  will  usually  enablc  a  clot  to  form 
promptly.  The  tourniquet  should  not  be  used,  because  it  compresses 
the  vein  also  and  thereby  favors  infiltration  of  blood  and  increases  the 
probability  of  gangrenc. 

Injury  of  a  large  artery  is  a  dangerous  complication.  It  seldom 
happens  in  an  ordinary  fracture,  except  at  thosc  points  where  the  artery 
lies  very  close  to  the  bone,  as  in  the  leg.  The  vessel  may  be  torn  across 
by  a  displaced  fragment,  or  perforated  by  a  splinter,  or  so  bruised  or 
pressed  úpon  that  its  wall  sloughs,  or  it  may  be  opened  by  the  extension 
of  the  suppuration  accompanying  necrosis.  When  the  fracture  is  com- 
pound the  profuseness  and  arterial  character  of  the  hemorrhage  usually 
leave  no  douot  as  to  the  náture  of  the  accident,  but  in  simple  fractures 
it  is  not  so  easily  recognized  at  firet.  The  blood  infiltrates  the  tissues 
of  the  limb  and  forms  a  distinct,  fluctuating  swelling,  at  first  without 
pulsation  or  bruit,  but  at  a  late  r  periód,  when  a  sac  has  formed  by  con- 
densation  of  the  parts  around  it,  presenting  one  or  both,  a  condition 
known  as  traumatic  aneurism,  primitive  false,  or  diffuse  aneurism,  or 
ruptured  artery ,  and  usually  to  be  treated  according  to  the  principles 
established  for  that  lesion.  It  has  been  observed,  however,  that  a 
pulsating  tumor  formed  promptly  after  fracture  will  sometimes  disappear 
under  the  moderate  pressure  of  a  simple  roller  bandage ;  two  šuch  cases 
were  reported  to  the  New  York  Surgical  Society  in  1879,  and  Cruveil- 
hier,  who  had  observed  the  fact  several  times,  found  a  possible  explana- 
tion  in  a  pathological  specimen  which  showed  that  the  ruptúre  of  even  a 
small  artery  might  give  rise  to  a  collection  of  blood  so  large  as  to  raise 
the  suspicion  of  injury  to  the  principál  artery  of  the  limb.  The  diagnosis 
may  be  aidcd  by  the  presence  or  absence  of  pulsation  in  the  distal 
branches  of  the  artery.  Verneuil1  reported  a  čase  cured  by  digital 
pressure  úpon  the  main  artery,  and  refers  to  an  oral  communication 
from  Broca  that  several  cases  had  been  cured  by  non-operative  measures. 

Dupuytren,2  who  was  the  first  to  write  úpon  this  subject,  collected  six 
cases  of  ruptúre  of  an  artery  duc  to  fracture,  one  of  thern  associated  with 
an  external  wound  and  frequcnt  hemorrhages.  Gurli3  collected  twenty- 
five  cases  of  aneurism  and  arterial  hemorrhage,  including  Dupuytren's 
list ;  and  more  recently  Laurcnt4  has  reported  in  full  twenty-six  cases  of 
aneurism,  including  some  of  Gurlťs  and  rejecting  others  for  reasons 

«  Bulletins  de  la  Sociétó  de  Chirurgie,  30th  March,  1850,  vol.  ix.  p.  402. 

*  Ia'coijb  Orales  de  Cliniqiie  Cliirur.,  2d  ed.,  vol.  ii.  p.  507,  1N5Í);  baing  the  sub- 
stance  of  a  paper  read  ln'fore  the  Acad.  des  Sciences,  24tli  April,  1825. 

*  Loc.  cit.,  vol.  i.  p.  526. 

*  Des  Anévryamea  compliquant  les  Fractures.     These  de  Paria,  1S74. 
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whkft  do  not  ;i|.j.citľ.  Of  these,  10  followcd  fracture  of  the  leg,  5  of 
tbe  aini.  2  of  tlie  thigh,  and  1  each  of  the  ibrearm,  carpus,  and  a  rib. 
Of  (íurlťs  26  eases  4  were  in  the  thigh,  20  in  tlie  leg,  and  1  in  tlie  fore- 
ariLi;  U  were  "ťalse  traumatic  ancurisms,"  3  aťter  fracture  of  tlie  tliigh, 
8  of  the  leg  ;  and  14  were  caaes  oť  arterial  hemorrhage,  most  of  tliem 
aceompanied  hy  extensive  infiltration,  and  1  oť  them  (leg)  ťollowed  by 
the  formation  oť  au  aneurism.  Nepveu1  eollected  ň  3  caaes  oť  injury  to 
tlu.'  vessels  in  IVacture  of  the  leg,  whích  be  ulassilies  as  folloivs: — 


iry  accidents, 


20  c 


Sceondary  accidents, 
,50  cases. 


T  External  hemorrhage 

j  Colleetion  of  hlood 

|  Infiltration  of  hlood 

(irnmediate  difluse  ineniÍNn 
Consecutive  false  aneurism 
Sceondary  hemorrhage 
Gangreue 


14 


15 


The  statiaties  of  the  treafraeiit  employed  would  he  valueless  without 
the  details  of  the  cases,  for  in  moat  of  them  it  ivaa  based  upoii  prhiciplea 
that  háve  now  been  abandoned  or  greatly  modified.  Mr.  Ilolmes1  reťers 
to  "  the  decided  tendency  to  reeoveľy  nianifested  by  wounds  of  healthy 
arteries  when  uncomplieated  by  externá!  injury,"  and  adds :  "  It  seems 
abundantly  clear,  therefore,  that  surgical  interferenee  in  these  cases  can 
only  be  justified  by  the  presence  of  alarming  symptoms ;  and  that  by  the 
aid  oť  siniple  position,  and,  pcrbaps,  in  appropriate  cases  light  and  even 
compression,  a  grcat  nurabcr  of  arteries  wounded  in  ťractnre  will  beat." 
If  an  aneurism  forma  promptly  after  a  simple  fracture,  it  should  be 
treated  by  ligation  or  compression  of  the  main  artery  ahove;  if  it  forms 
slowly  and  is  not  cured  by  pressnre,  it  may  he  propcr  to  wait  until  eon- 
solidntion  of  the  fracture  is  vreli  advaneed,  as  also  when  it  is  foruied  at 
a  late  periód  by  ulceration  of  tbe  artery,  and  then  to  lay  it  open  and  tie 
the  vessel  ahove  and  below  tbe  opening  in  it ;  this  failing,  the  trunk  of 
tlie  artery  mušt  be  tied  above,  or  the  límb  amputated.  Aguew3  says 
amputaiioii  is  imperatíve  in  compound  ťractures  oť  the  tliigh  eomplieated 
by  laceration  of  the  fcmoral  artery,  and  in  similar  injuriea  oť  the  leg  in 
wliiuh  liiith  tibial  arteries  are  torn. 

h'ni/'!u/#rma.—'ľ\ie  emphysema  which  consists  in  the  infiltration  of 
atmospheľic  air  through  tlie  meshes  oť  the  subcutaneoua  tissue  is  ob- 
served  most  commonly  aťter  fracture  of  tiie  ribs  eompliented  by  wound 
of  the  Inng,  and  after  fracture  of  the  bones  of  the  face  comiiiumcating 
with  the  air  passages,  but  also  occasionally,  and  to  a  very  limited  degree, 
about  tho  wound  oť  a  recent  compound  fracture  oť  a  limb.  In  the  tirst 
case,  it  is  due  to  the  csenpe  oť  the  inspired  air  through  tlie  wound  oť  the 
lung,  and  itó  passage,  into  the  wall  oť  the  ciiest  under  the  infiuence  of 
the  movementa  oť  cxpiratíon  through  the  gap  ereated  by  the  fracture. 
It  is  seldom  oť  atiy  importance,  although  cases  are  mentioned  in  whieh 
ít  has  aprcad  over  most  of  the  surťace  oť  the  body.     Iť  necessary,  the 

1  Duli.  <te  ta  Soťiété  de  CMrurpiť,  1878,  p.  3<i5. 

*  Syst.  of  Surgery,  Am.  ed.,  vol.  ii.  p.  3S4. 

■  Tlie  Princíp,  aud  Pract.  of  Surgery,  vol.  i.  p.  742,  1878. 
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air  may  be  let  out  through  a  trocar  introduced  through  the  skin  at  one 
or  more  pointa,  but  it  usually  undergoes  prompt  spontaneous  absorption. 

The  other  variety,  the  emphysema  found  about  a  recent  wound  with 
or  without  fracture,  raises  múch  more  serious  questions.  First  describcd 
by  Velpeau,  it  was  attributed  by  him  to  the  sucking  in  of  the  air  through 
the  wound  by  the  contraction  of  the  niuscles,  or  the  movemcnts  of  the 
segmente  of  the  broken  limb.  It  is  unquestionable  that  this  may  some- 
times  be  its  origin,  but  it  is  equally  certain  that  it  is  múch  more  often 
due  to  commencing  gangrene  or  acute  septicaemia,  and  the  importance  of 
the  first  is  as  nothing  in  comparison  with  the  extréme  gravity  of  the 
second,  unless  it  may  possibly  be  regarded  as  one  of  the  latter,  by  serv- 
ing  to  introduce  germs  capable  of  exciting  putrefaction.  The  air  that 
passes  through  the  lungs  into  the  tissues  of  the  chest-wall  is  filtered  of 
all  organic  matter  in  its  course  through  the  air-passages,  and  is  thereby 
rendered  incapable  of  producing  this  effect.  As  the  emphysema  of 
gangrene  is  only  a  symptóm  of  that  complication,  and  as  the  process  can 
originate  without  the  aid  of  an  external  wound,  it  will  be  more  properly 
spoken  of  in  that  connection  in  the  following  section. 

Ganyrenous  Septiccemia.  (Bronzed  erysipelas;  acute  purulent  oedc- 
ma  ;  grave  spontaneous  emphysema.)— This  diversity  in  the  names  given 
by  different  authors  to  this  extremely  dangerous  complication,  not  of 
fractures  only,  but  also  of  many  other  wounds,  is  due,  not  to  a  corre- 
sponding  variety  in  its  symptoms  and  course,  but  to  different  views  of 
its  náture,  or  of  the  importance  attributed  to  different  symptoms.  I 
prefer  the  term  ganyrenous  septiccemia,  because  it  expresses  both  the 
generál  and  local  conditions,  the  acute  constitutional  poisoning  which 
kills  the  patient,  and  the  local  change  which  accompanies  and,  perhaps, 
causes  it.  The  name  bronzed  erysipelas  given  by  Velpeau  graphically 
indicates  the  symptoms  presented  by  the  skin,  but  involves  a  qucstion- 
able  etiology ;  acute  purulent  ocdema  and  grave  emphysema  express  only 
a  single  symptóm  each,  the  former  that  of  the  serous  or  scro-purulent 
infiltration  of  the  tissues,  the  latter  that  of  the  putrefaction  of  the  samé 
liquid. 

The  complication  is  especially  common  in  wounds  accompanied  by 
múch  contusion  or  laceration  of  the  surrounding  parts,  but  may  occur 
even  when  there  is  no  external  wound.  It  begins  promptly  after  the 
accident,  usually  within  a  few  hours,  always  within  a  few  days,  with  a 
Bwelling  about  the  wound  and  a  change  in  the  color  of  the  corresponding 
skin  to  a  dark  hue  at  the  points  nearest  the  wound,  and  a  brown  or 
brownish-yellow  one  at  the  outer  border,  or  over  the  greater  portion  of 
the  swelling  if  the  latter  advances  rapidly.  The  fingers  pressed  lightly 
úpon  the  surface  recognize  a  fine  crepitation  due  to  the  presence  oť  gas 
beneath,  and  the  wound,  if  there  be  one,  discharges  a  thin,  reddish- 
brown  liquid  of  an  extremely  fetid  odor,  and  containing  a  few  bubbles  of 
the  samé  gas,  and  sometimes  pus.  If  suppuration  has  fairly  begun 
before  the  occurrence  of  the  complication  the  flow  of  pus  diminishes, 
giving  plače  more  or  less  completely  to  the  thin  liquid  mentioned.  The 
skin  adjoining  the  wound  soon  becomes  black  and  gangrenous,  and  this 
gangrene  extends  rapidly  or  may  even  appear  at  distant,  isolated  points. 
The  temperature  rises,  sometimes  with  a  chill,  and  the  pulse  quickens  ; 
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thc  patient  is  conscious,  but  duli  and  with  an  anxious  expression,  at  first, 
and  soon  becomes  unconscious  or  deliríous ;  the  face  is  drawn,  the  eyes 
haggard,  the  skin  and  conjunctiva  yellow,  and  death  usually  occurs  on 
the  second  or  third  day,  with  all  the  symptoms  of  an  overwhelraing  con- 
stitutional  poisoning.  If  incisions  are  made  in  the  affected  skin  they 
give  issue  to  a  sérum  similar  to  that  furnished  by  the  wound,  and,  if 
carried  through  the  deep  fascia,  the  muscles  protrude  through  them  in 
consequence  of  the  tension  to  which  they  are  subjected. 

The  cause  of  this  most  grave  affection  is  not  entirely  understood,  but 
its  occurrcnce  is  certainly  favored  by  the  coexistence  of  an  open  wound 
in  contact  with  the  air,  a  fact  which  points  to  the  introduction  of  the 
poison  from  without.  It  is  favored  also  by  erushing  of  the  soft  parts 
and  injury  to  the  nerves,  and  as  it  occasionally  develops  when  there  is 
no  external  wound,  i  t  seems  possible  that  its  cause  may  sometimes  lie  in 
altered  conditions  of  nutrition  or  vitality. 

Thc  common  association  with  an  external  wound  and  the  success  of 
the  antiseptic  method  in  tlie  treatment  of  wounds  in  generál  impose  úpon 
surgeons  the  obligation  to  employ  this  method  rigorously  in  all  cases  in 
which  this  complication  seems  at  all  likely  to  ensue,  for  it  is  only  by 
prevention  that  we  can  hope  to  be  of  service  to  the  patient.  When  the 
disease  has  appeared  there  is  but  little  chance  of  saving  the  limb,  or 
even  the  life.  Incisions  in  to  the  affected  parts  are  worse  than  useless 
unless  they  can  be  combined  with  the  permanent  antiseptic  bath,  for  the 
linib  is  saturated  with  the  liquid,  and  it  is  fruitless  to  try  to  drain  it 
away,  and  the  incisions  only  ťurnish  additional  opportunities  for  the 
entrance  of  the  poison  into  the  systém.  Immediate  amputation  well 
above  the  affected  región  offers  the  only  chance,  and  that  but  a  slender 
one,  of  saving  the  patienťs  life. 

Gangrene. — Excluding  the  formjust  deseribed  and  limiting  our  atten- 
tion  to  those  due  to  mechanical  causes  acting  direetly  úpon  the  tissues 
that  become  gangrenous,  or  indireetly  through  the  arteries  and  veins 
which  carry  on  their  blood-supply,  we  háve  to  consider  local  gangrene 
limited,  at  least  at  first,  to  the  región  of  the  fracture,  and  total  gangrene 
of  a  lárger  or  smaller  segment  of  the  Hrab.  The  ťormer  is  produced  in 
fractures  by  direct  violencc  by  the  simultaneous  erushing  of  the  skin  and 
the  tissues  lying  between  it  and  the  bone  ;  in  fractures  by  indirect  vio- 
lence  it  may  be  produced  by  the  pressure  from  within  outwards  of  an 
unrcduced  fragment,  or  by  the  compression  of  the  skin  between  šuch  a 
fragment  and  the  dressings.  The  latter  form  is  due  to  the  partial  or 
complete  arrest  of  the  circulation  through  the  principál  arteries  and 
veins  of  the  limb  by  changes  eftected  in  them  by  the  originál  causative 
violence  (ruptúre,  bruising,  perforation),  or  by  their  compression  against 
the  cdge  of  a  projecting  fragment  or  under  an  improperiy  applied  splint. 
The  gangrene  may  be  moist  or  dry  ;  the  latter  is  due  to  deficient  aíHux 
of  hlood  coinciding  with  a  free  return  circulation,  is  less  likely  to  spread, 
and  is  less  dangerous  to  thc  life  of  thc  patient;  the  former  is  the  more 
common,  is  frequently  associated  with  obstruction  of  the  venous  eurrent, 
and  is  more  likely  than  the  other  to  spread  and  give  rise  to  septic 
poisoning. 

As  this  complication  leads  not  infrequently  to  suits  for  raalpractice,  it 
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is  important  to  know  that  it  is  often  due  to  causes  beyond  the  control  of 
the  surgeon,  šuch  as  the  associated  contusion,  the  pressure  of  extra  va- 
sated  blood,  injnry  of  the  main  vessels  or  nerves,  and  the  occlusion  of  an 
artery  by  the  pressure  of  an  irreducible  fragment.  The  following  two 
cases  will  serve  as  illustrations  of  the  last  two  causes.  Many  similar 
ones  háve  been  recorded. 

1.  The  wheel  of  a  heavily  laden  wagon  passed  across  the  raiddle  of 
the  patienťs  arm,  fracturing  the  humerus,  but  leaving  no  notable  exter- 
nal  traces.  The  radial  pulse  could  be  fclt  the  next  day,  and  the  hand 
conld  be  moved.  On  the  following  day  sensibility,  functions,  and  circu- 
lation  had  ceased  in  the  forearm.  The  Hrab  was  amputated  above  the 
fracture,  and  its  examination  showed  the  brachial  artery  filled  by  a  firm 
clot  at  the  point  corresponding  to  the  passage  of  the  wheel,  and  for  a 
dištance  equal  to  its  breadth.1 

2.  A  lad,  seventeen  years  old,  had  his  femur  broken  just  above  the 
knee  by  the  fall  of  a  bale  of  goods.  On  the  fifth  day  u  the  whole  foot 
and  leg  to  within  three  inches  of  the  knee  were  in  a  state  of  coraplete 
mortification,  tlie  parts  being  tuuiid,  crepitous  when  pressed,  covered 
with  dark  vesications,  cold,  and  completely  insensiblc.,,  The  limb  was 
immediately  amputated  just  above  the  fracture,  and  its  dissection  showed 
a  perfcctly  transverse  fracture  two  and  a  half  inches  above  the  lower 
end  of  the  femur,  with  the  upper  fragment  dislocated  behind  the  lower 
one,  and  overriding  it  three-íjuarters  of  an  inch.  The  femorai  artery 
and  vein  were  "  thrust  backward,  and  tensely  drawn  across  the  sharp 
posterior  margin  of  the  superior  fragment  in  šuch  a  manner  that  it  was 
perfectly  obvious  that  the  circulation  in  both  vessels  mušt  háve  been 
completely  interrupted."3 

The  young,  women,  and  the  old  are  more  expošed  to  gangrene  than 
adult  males,  and  therefore  splints  and  bandages  mušt  be  used  úpon  them 
with  caution,  and  their  effects  closely  watched.  In  the  old,  gangrene  is 
more  likely  to  be  the  result  of  a  contusion  than  of  pressure  alone,  for 
their  atheromatous  arteries  are  easily  injured  and  torn. 

The  8ymptoms  vary  with  the  extent  and  character  of  the  morbid 
process.  Localized  gangrene  caused  by  the  pressure  of  an  unreduced 
fragment  raay  present  no  symptoms  beyond  the  change  in  the  portion  of 
skin  involved,and  a  slight  rise  of  temperature  coinciding  with  the  estab- 
lishment  of  suppuration  and  of  a  communication  between  the  scat  of 
fracture  and  the  air ;  and  gangrene  due  to  arterial  obstruction  may  be 
dry  in  character,  and  markcd  only  by  the  shriveling  and  blackening  of 
the  distal  portion  of  the  limb.  But  it  is  múch  more  common  to  meet 
-with  symptoms  resembling  thosc  of  the  second  čase  mentioned  above  ; 
the  limb  becomes  swolleu,  dark,  insensitive,  and  cold ;  bullae  containing 
a  dark-colorcd  sérum  appear  on  the  surface,  and  the  edge  of  the  discolora- 
tion  is  marked  by  an  inflaramatory  zóne,  which  raay  in  turn  become  gan- 
grenous,  or  may  suppurate  and  form  the  so-called  Hne  of  demarcation. 
The  effect  upou  the  patienťs  generál  condition  presents  all  the  grada- 

1  Strom<»yer,  Maximen  der  Kr<Mgshoilkiinst,  1855,  p.  02.     Quoted  by  Gurlt,  loc. 
cit.,  i.  p.  5(33. 
*  N.  H.  Stnith,  Am.  Journ.  Med.  Sciences,  1838,  vol.  xxiii.  p.  60. 
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tions  between  a  slight  onc  and  a  very  severe  one  rcsemlling  that  of 
gangrenous  septieicmia. 

The  treatment,  in  like  manner,  varies  with  tlie  aeverity  of  tlie  affec- 
tion.  In  the  circnmscribed  eases  local  measures,  intended  to  hasten  tlie 
separation  of  tlie  slough  and  to  control  its  putrcľactiou,  are  suffiuient ; 
when  an  entire  segment  of  the  limb  is  involved  and  t!ic  process  tends  to 
selfdimitation,  to  tbc  formation  of  a  linc  of  deraarcation,  it  is  wcll  to 
VMt  uutil  the  latter  is  clearly  defined  and  tlien  to  amputate  ;  but  when 
the  gangrene  is  spreading,  and  a  generál  íufection  threatena,  rccourse 
mušt  be  had  to  immediate  amputation  above  the  aeat  of  iujury.  Delay, 
even  for  a  few  hours,  ts  dangerous,  and  the  surgeon  rnust  háve  the  cour- 
age  to  urge  the  immediate  sacrifice  of  the  doomed  limb  as  tlie  ouly 
meaiis  of  saving  the  imperiled  life. 

■StifpurtttiiDi  (simpie  or  phlegmonous) ;  Pi/amia ;  ífseratU. — Sup- 
puration about  a  simpie  fracture  is  rare,  exeept  when  dne  to  contusion  of 
the  overlying  soft  parts,  or  to  the  pressure  of  a  projectiug  fragment.  I 
liave  met  with  no  instance  of  it.  except  after  fractures  involviug  jnints,1 
but  it  is  spoken  of  by  most  writers  as  n  possible  complication  of  frac- 
ture in  weakly  patients.  The  abscess  f  or  med  by  it  leads  necesaarily  to 
the  transforrnation  of  the  fracture  ínto  a  eompound  one,  either  by  its 
spontancous  opening  or  by  the  intermition  of  the  surgeon. 

Acute  osteo-ruyeíitis  after  simpie  fracture  is  so  rare  that  it  is  not 
uaunlly  mentioned  ín  the  text-bnokn.  Spillriiam,*  repnrtsa  noteworthy  ease 
that  oeeurred  in  liia  own  praetice.  The  patíetit  had  received  a  fracture 
of  the  lower  third  of  the  leg,  not  communicating  with  the  joint,  by  a 
fall  from  a  height  of  five  feet.  When  first  secn,  thirty-six  houra  after 
tbc  accident,  the  lirnb  was  enormously  swollen,  very  painťui,  and  fluc- 
tnating.  Incisions  earried  througb  the  skin  and  fascia  gave  exil  to  a 
large  i|iiatiiity  of  pus  iníxed  with  drops  of  fat.  The  patieut  died  during 
the  ťollowing  níght. 

In  a  čase  of  separation  of  tbc  upper  eriiphysis  of  tlie  huinerus  ipiotcd 
above  (page  02)  from  Esmareh,  suppuration  followed,  apparently  in  con- 
sei|iience  of  au  error  in  diagnosis  which  led  to  two  attempta  to  reduce  a 
supposed  dislocation. 

Suppuration  about  a  compound  fracture,  in  whieh  primáry  union  of 
the  divided  soft  parts  has  not  been  obtained,  is  nlmost  invariably  asso- 
ciated  with  more  or  les*  hurrowing  of  the  pna,  sometimes  with  grave 
phlegmonous  iiirlammation  of  the  limb,  and  ocuasionally  with  pyremia  or 
necrosis.     These  grave  accidents,  which  were  freijiieut  and   ťatal  for- 

1  i'nWs  tlľ'  fn!lľiwiii£  času  !b  one:  A  lad,  nin«  yi'nrs  old,  was  liraujtht  to  mo  with 
tlie  hístory  that  uhle  tropka  previoiisly  hľ  liad  falli-n  hľnvily  ii[hhj  t  ho  lľft  BÍd«  of  Iiit 
ťlitMi  wrhilu  b  kat  m;;.  N"  symptoms  »»•  uoiiml  «t  lirst ;  on  thr  tliird  day  a  linrit 
Ininp  Eamtod  at  tbe  teal  of  tlu'  bloir,  on  tn«  MVtmth  rili  h  IHtla  axtarlHd  to  ttip 
m. ■'  n  1 1  nary    linc,  and  ho  ln'cnme  ftívi'risli  nnd   delirmltt.      Ili>   vriia   t  r  -  -  .■  1 1  ■  -■  t    first    "Illi 

] Iliivs.  línii  with  iiil.l,  nnd  a^nin  Hit  L  |>i.«il1  i^ľS.      lii  six  iv™kí  Um  lump,  w  liti-h 

liad  1 n  linrd,  but  n«t  v>-ry  pniiiľiil  "r  r.>d,  iit»- I  and  di-rliar^d  (iíis.      Tlu-  prolw 

tOSehcd  barn  tnliĽ.  I  mndtian  in.-isiini  nnd  n-ninvcil  llir-t-  ii.Tii..id  irri'ciilar  portinUi 
of  ťon.',  oni-  of  llifin  lii-iii,'  ""*'  a  rul  :i  <|  na  ľ  t  c  r  iiiťlics  loiiŕ.  íu'd  linviiij,'  Tlu1  I  >  r  l.-;h  1 1 1 1  Híld 
lliiľknoha  of  tliľ  riti.  Tlie  imli»nl  ŕlinmil  no  sísíii*  o(  ľniisiinitiiniitl  vir«,  ivnd  tlip 
liistory  of  the  čase  jiointa  to  auppuraUoli  ori^iiintiii^,  not    in  :i  uonlu-ioii  oľ  lliu  s  " 

parts,  but  in  the  matnn  lt#oK. 

■   (lii.-t.  Ili  i .  ■  >  i  ■  1>  .ji.:-í  1  i.  |  iii-  ili-  ŕi-ii'vifľ'i  M  ŕ  t..  4tti  >.'i-ii'S.  vo],  i  v.  j),  l.'jij. 
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merly,  háve  become  rare  under  antiseptic  treatment,  and  cven  in  hos- 
pitals  where  ten  years  ago  more  than  one-fourth  of  the  compound  frac- 
tures  terminated  fatally  by  pysemia,  this  complication  is  now  entirely 
absent  for  months  together.  This  rclative  iramunity  is  due  to  the  pre- 
vention  of  putrefaction  and  to  the  thorough  drainage  of  the  wound  which 
now  forms  so  important  a  feature  of  treatment. 

The  symptoms  of  unhealthy  or  excessive  inflammation  after  compound 

fracture  are  in  generál  terms  as  follows:    At  an  earlier  or  later  periód 

after  the  receipt  of  the  injury,  usually  within  the  first  few  days,  the 

edges  of  the  wound  become  swollen,  the  adjoining  skin  tense  and  red, 

the  discharge,  perhaps,  fetid,  the  patient  feverish  and  uneasy.     The 

conditions  are  aggravated  during  the  following  days,  the  swelling  and 

redness  extend  up  the  limb,  and  the  surgeon  finds  points  of  greatcr  ten- 

derness  and  hardness,  pressurc  úpon  which  causes  pus  to  flow  from  the 

wound ;  a  chill  occurs,  and  the  temperature  rises  to  103°  or  104°,  the 

tongue  becomes  d  ry,  the  patient  is  unable  to  slcep  without  an  opiáte, 

and  is  slightly  delirious  at  times ;  the  temperature  falls  in  the  morning 

and  rises  in  the  afternoon,  with  a  regularity  that  is  one  of  the  character- 

istics  of  hectic  fever ;  chills  occurring  at  intervals  announce  the  forma- 

tion  of  me  tas  ta  tie  abscesses  in  the  viscera  or  joints ;  pysemia  is  estahlishcd, 

and  the  patient  dies  exhausted  in  a  few  days  or  weeks.     Meanwhile  the 

work  of  repair  seems  to  be  arrested  at  the  wound  ;  the  discharge  is  pro- 

fuse,  thin,  reddish,  and  offensive,  and  the  bone  may  be  seen  lying  white 

and  bare  at  the  bottom  of  the  cavity. 

The  treatment  will  be  given  in  detail  in  the  following  chapter.  It  is 
addressed  to  the  purification  and  drainage  of  the  wound  by  the  free  use 
of  antiseptics  and  by  counter-openings  at  dependent  points,  to  the  evacu- 
ation  of  adjoining  abscesses,  to  the  control  of  the  inflammation  by  poul- 
tices,  cold,  hot  water,  irrigation,  or  baths,  and  the  support  of  the  patienťs 
strength  by  food,  stimulants,  and  roedicine. 

Necrosis  of  splinters  has  been  spoken  of  in  the  chapter  on  repair. 
Necrosis  of  a  portion  of  one  of  the  principál  fragments  may  oceur  in  a 
compound  fracture  as  the  result  of  the  stripping  off  of  tlie  periosteum, 
and  of  the  destruction  of  the  corresponding  portion  of  the  marrow  by 
erushing  or  sloughing.  The  compact  tissue  being  thus  deprived  of  its 
blood-supply  by  the  ruptúre  of  the  vessels  which  come  to  it  from  the  peri- 
osteum and  the  destruction  of  those  coming  from  the  marrow,  dies,  and 
is  slowly  separated  from  the  portion  that  remains  alive  by  the  formation 
of  a  Hne  of  demarcation  at  their  junetion,  as  shown  in  fig.  75.  The 
dead  piece  may  lie  loose  in  the  cavity  of  the  wound,  or  may  be  envel- 
oped  more  or  less  completely  by  the  callus,  which  is  continuous  with  the 
lining  portion  of  the  shaft  through  new  bone  formed  on  the  under  side  of 
*the  loosened  periosteum  (fig.  76).  A  few  cases  are  on  record  in  which 
a  long  piece,  6J  and  7  inches  in  two  cases,  comprising  the  entire  thick- 
ness  of  the  shaft,  had  died  and  been  removed  after  some  weeks  by  the 
surgeon. 

The  small  pieces  of  bone  which  are  so  frequently  cast  off  during  the 
healing  of  a  compound  fracture  are  composed  some  times  of  splinters  and 
sometimes  of  portions  of  the  callus  which  háve  died  in  consequence  of 
the  excessive  activity  of  the  productive  osteitis.     The  continued  deposi- 
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tion  of  bone  narrowa  tho  canaliculi  until  they  become  no  longer  pervions, 
and  the  part  dics  through  lack  of  blood.  It  is  an  irregular  and  objection- 
able  manifestation  of  the  efTort  made  by  náture  to  remove  an  exceaaive 
and  unnecesaary  amount  of  tiasue. 


Fig.  75. 


Fig.  76. 


The  presence  of  a  necrosed  fragment  is  shown  by  the  peraiatence  of  a 
sínus,  at  the  bonom  of  which  a  bare  aud  soroetimea  movable  piece  of 
bone  ean  be  felt  witta  the  próbe.  The  treatment  consists  in  the  enlarge- 
ment  of  the  opening  by  the  knife  or  compresaed  sponge,  and  the  removal 
of  the  fragment.  If  neceaaary,  the  involucrum  or  the  obstructing  por- 
tion  of  the  callus  mušt  be  cut  away.  Sometimea  the  woutíd  closes  and 
the  fragment  makes  its  presence  knovrn  only  after  the  lapae  of  raouths 
or  y  cára. 

JÍuseular  Tteitchiny*  and  Tetanu*. — Involuntary  twitchíngs  of  the 
muscles  of  the  injured  Umb  are  not  uncommon  in  the  firat  weck  follow- 
ing  the  injury.  They  are  most  Hkely  to  occur  at  night,  juat  aa  the 
patient  falla  aaleep,  and  cauae  pain  by  the  movementa  they  communicate 
to  tlie  broken  bones.  Somctimes  the  pain  ía  not  so  disturbing  to  tlie 
patient  aa  the  feeling  of  indefinite  dread  which  may  accorapany  the 
twitchinga,  and  in  thia  reapect,  aa  in  othera,  they  resemblc  the  similar 
phenomena  obaerved  after  amputations  and  excisions.  They  are  relieved 
or  prevented  by  solid  support  of  the  limb,  reduction  of  displacement,  and 
a  well-adjusted  eplint  or  immovable  dressing.  They  rarely  continue 
beyond  tlie  firat  weok,  but  in  a  fcw  cases  háve  merged  gradually  iuto 
tetanua. 
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Tetanus  ii  not  ;i  ■■"rurin-n  ..-íiTiipliH.-ation  o  f  fraetare.  Polanď  fouiid  tliat 
in  thirty-two  yeare,  18Ž6  to  1857,  at  Guv'h  Hoaphftl  it  had  oooarred 
nxteeu  times  after  compound  and  once  after  siinple  fracture.  aud  \t  is 
northy  oľ  not*  tlmi  Beven  of  these  caaes  were  bomtioiM  and  ľracturea 
"ľ  the  lingers  or  banda,  and  one  of  tlie  toefl.  Ihe  stittistícs  of  Lawrie 
and  í'eat  i|unted  by  Gurlt  (loc.  cit.,  p.  .~>.*>4)  gíve  four  cases  after  simple 
and  aeven  after  compound  :  whíle  oľ  twenty  reported  oaaaa  ool- 
leoted  by  ľoland  am)  analýzou*  by  Gurlt,  one  was  after  simple  and  niue- 
teen  after  oomnound  fracture,  and  in  eeren  oiliers  there  was  sirople 
fracture  associatcd  with  iacerated  wounda. 

Some  autopuea  bave  indicated  aa  a  probable  cause  in jury  to,  or  preg- 
surc  úpon,  u  large  nerve  by  one  of  tlie  fragmente;  in  othar  oasee  tha 
■anae  nppears  to  be  tlie  samé  as  in  wounda  that  are  not  associated  witli 
racture.  ľoland  calls  atteution  to  the  faet  tliat  in  a  number  of  cases 
:he  exposure  of  tlie  patient  to  a  midden  ohange  of  temperature  aeemed 
■i  liave  lieen  tlie  immediak-  exciting  cause. 

Xr*at*»ent  holds  out  but  a  slight  prospeot  of  suceess.  If  it  ia  kuown 
■  ■ľ  lospeeted  that  a  fragment  is  pressing  on  a  nerve  the  pressure  mušt  be 
are  those  recommended  when  the  aífection 
eoiuplieates  other  woands,  and  for  thom  the  reader  ia  referred  to  works 
in  General*  Burgery.  (kvasimial  successes  liave  beon  ohtained  by  the 
aiimiiiisiration  of  chloral  in  large  doses,  Calabar  bean,  the  inhalatioti  of 
chloroform,  and  tlie  division  or  stretcliiug  of  the  nerve  siipplying  tlie 
1  rlie  wouiid.  Gurlt  reeommetids  proliniged  diaplmresis,  main- 
taincd  by  hot  air  or  vapor,  in  cases  ívhere  chilling  appeara  to  háve  tteen 

DiHrium  Tremrnaand Nervom  Delirium.— Nervousdeliriiun,ortmi- 

outtie  delirium,  as  it  was  jit  lirst  eulled  by  Dupuytrcn,  who  was  tlie  iirst 

ľ.  resemblea  delirium  tremeus  so  closely  that  the  díagnosis 

i  !iem  is  not  alwaya  easy  to  make.     It  preaente  all  the  symptóm 

of  delirium  tremens  except  the  tremor  of  the  liuibs.     There  is  the  aame 

ilaepleaaneaa,  fixed  delusion,  losa  of  appetite,  and  insensibility  to  pain. 

Iioth  oceur  after  sliylit  as  nell  as  after  severe  injuries,  and  as  delirium 

attacks  nabiiual  drinkera  who  are  not  drunkardsas  well  as  those 

'...  to  exCťsa,  tlie  difľerential  diagnosis  eaiinot  always   be  guided 

bi   the  aoanty    infonnatiou  obtainable  eoncerning  the  patienťs  habitu. 

ForWnately  tliis  i?  not  of  mucli  practical  importance,  for  the  treatment 

Dsually  one  or  two  sleepless  nights  give  warning  of  an  npproaching 
.ttack.  and  if  tliis  warning  is  lieeded,  if  sleep  is  eecurud  by  morphine  or 
'  titral,  tlie  Ijuwi'Ij  imivird  by  a  briak  purge,  and  the  strength  supported 
u  nutritioiitt  an.i  easily  digeatihle  diét,  the  attack  may  be  averted  or 
aeveríty  díminiahed.  When  the  disease  has  fairly  set  in  it  musí  be 
ated  nceording  to  tlie  method  that  coinmends  itaelf  to  the  choiee  of 
ľiiese  methoda  are  numerous  aud  differ  widely;  the  reader 
referred  to  formal  urtielea  úpon  the  aubject,  It  may  be  said,  how- 
tliiit  tlie  indieatious  are  to  proeure  sleep,  to  support  tbe  Btrength, 

■  Oii^'a  HoKpilnl  Heport*,  1S5T,  p.  1. 
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and  especially  to  avoid  exciteuient  aiui  muscular  action.  Tlie  patient 
ahould  be  controlled  not  by  meehauieal  mcans,  auch  as  a  strait  jackel 
or  tying  him  in  bed,  but  by  ihc  will  and  tact  oť  an  attendant.  Holiues 
and  Bryant  both  reeommend  morphine  to  be  given  subcutaneously  in 
halť-grain  doaea,  a  diét  of  beef-tea,  initk,  and  eggs,  and  tlie  avoídatice  of 
sti  mulati  ts. 

The  remote  consenuencea  or  complicationa  remaining  to  be  cowridered 
are  exubrravl  mul  pniiifnl  mihu*,  fMtrnli/nln  /■>/  inínri/  >■>  "r  iiielution  qf 
a  nerve  and  nemudari/  f  radare.  Faílure  oť  union  and  vicioua  union 
will  be  considered  in  separáte  ehaptere. 

Exuberant  and  ťainful  Oaittu. — Excessive  size  of  the  callus,  common 
in  tlie  earlier  staneš  oť  repair  and  sometimes  persistent,  does  not  re<|uirc 
surgical  attention  unless  it  interferea  witli  the  functiona  or  nutrition  of 
tlie  limb,  or  is  due  to  the  presence  of  a  sequestmm  or  splintcr  or  to  dís 
ease  of  the  callus  itself.  A  different  opinion  waa  beld  by  tlie  earlier 
surgeona  who  sought  to  remedy  it  by  diel.  aatľingeut  applicationa  to  tbe 
surface,  and  coinpreaaion,  and,  tliese  failing,  by  exciaion  of  a  portion. 
According  to  Malgaígne,  it  ia  found  most  fre^neiitly  after  fracture  of  the 
ťenmr  beíow  the  trochantera,  and  is  then  probably  dne  to  unreduced 
displacement  of  the  fragment*.  A  audden  increaac  in  size,  accompanieil 
by  angular  or  longitudiual  displacement,  has  been  observed  not  infre- 
ipienťly  aí'ter  premature  use  oť  the  límb.  One  of  the  beat  known  cases 
is  that  oť  Weinhold  oť  Ilalle,  rjuoted  by  Malgaigne  and  most  subserjuoiit 
writera. 

Tlie  patient,  a  lad  oť  18  yeara,  began  to  walk  four  weeks  after  lie  had 
fractured  liia  thigh  in  the  middle  tliird.  Six  weeks  later  tlie  limb  pre- 
sented  a  shortening  of  two  inchea,  and  t!ie  callus  lia<(  become  enormous, 
mensuring  eighteen  and  a  lialf  inchea  in  ciľcuinťerencc;  the  aurvounding 
tissue  waa  engorged,  and  tbere  werc  fiatulous  abacesses  at  varioua  pointa. 
Extension  with  pulleys  failing  to  reduce  tbe  displacement,  Weinhold 
drillcd  into  tlie  callus  an  inch  on  tlie  outer  side  of  the  femoral  artery 
with  tbe  intention  oť  passing  a  seton  bo  aa  to  aoften  it.  íle  encountered 
in  ita  centre  a  cav'ity  four  inchea  in  diameter,  passed  the  drill  through 
and  out  upon  the  otber  side,  and  followed  it  with  the  aeton.  Frfle  Wp- 
puration  ensued  and  led  by  the  fiľth  week  to  the  rcsolution  of  the  en- 
gorgement  of  tbe  soft  parta  and  the  closing  of  the  fistulic;  tlie  callus 
soťtened  until  it  yielded  under  the  pressiire  of  the  finger,  and  then  Wein- 
hold renewed  the  extension  with  šuch  success  that  by  the  tenth  week 
there  remained  a  shortening  oť  only  two  lines.  The  setou  was  retained 
a  ťortnigbt  longer,  and  a  iew  wcelia  Inter  the  patient  was  able  to  walk 
without  erutehes,  the  thigh  had  regaincd  ita  uatural  size,  and  tlie  ffounda 
had  closed. 

In  otber  cascs,  eapecially  aťter  gunshot  frneturc,  tbe  excessive  forma- 
tion  oť  callus  ia  due  to  the  presenee  of  a  splintcr  or  seipiestnim.  'ľhese 
casea  are  usually  marked  by  persistent  aiippuration,  but  it  sometimes 
happens  tbatthe  fistula  closea  and  tlie  patient  rotnains  apparently  wellfor 
montha,and  even  yeara,  until,  without  known  cause,  or  under  the  influence 
oť  ťatiguc,  trauruatisra,  or  chilling,  the  part  becomea  painťtd  and  swollun, 
and  an  absceas  ťortua.     A  number  of  sucli  ľiiscs  areeontained  in  a  thesis 
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by  Tiascrand,1  of  which  I  reproduce  the  following,  Dne   oľ  Bplhtter,  tne 
Miľ.T  irf  nwrosia, 

Nn'ln't  *u  oalled,  in  1863, to  see  a  gentleman  who>B#*Q£  y t  befóre, 

had  liľnk.'ii  his  leg.     Tlie  fracture  had   nnited  alte  r  somc  delay,  and  the 

had  resnined  his  uaual  occupationt.     Wŕtbout  koown  cause  other 

tlitvn  íntigue,  tlie  limb  had  suddenly  beeome  cxtremelv  palofu)  and  múch 

Bvottenal  ihe  »ai  of  theold  fracture.    Richet  toooght  bé  Fomwl  de*p  fioo- 

tnation,  and  made  a  free  inciainn  down  to  the  bone,  bnt  without  eiKOUB, 

tu  .  he  then  forced  b  direetor  into  ibe  bone,  which  ptovad  ta  be 

a  mere  shell,  and  a  gush  of  tliiek  pus  followed.     íle  founď  within  tlie 

rad  retnoved  a  amooth  aplintcr  aa  largc  aa  the  little  fingcr.    The 

wound  besied  promptly,  and  the  päticu  t  had  remained  wcll  up  to  the 

lime  of  títn  last  report,  ňxteen  yeara  aťterwards. 

In  L8t>S  the  samé  surgeon  treated  a  coropound  fracture  of  the  leg ;  at 

the  end  of  four  months  conaolidation  appeared  to  be  perfect.     Eighteen 

in.iiitli-i  aťterwarda  an  abacess  ťorraed  at  the  scat  of  fracture,  bare  bone 

.  and  Richet  cm  down  úpon  and  removcil  the  necroeed  but  s  tí  11 

adherent  end  of  one  of  tlie  fragmente.      The  patient  made  a  complete  re- 

In  a  few  oaaea  an  absceaa  has  formed  within  the  bone  at  tlie  seat  of 

fracture  and  presented  the  aymptoms  and  appearances  charactenstic  nť 

the  centrál  absceaaea  which  are  ťound   in  or  near  the  exnanded  ends  of 

the  bng  bonea,  especíally  the  tíbia,  during  or  just  aťter  adolncencs, 

and  without  containing  any  Bequeatruni.     One  šuch  caac  tu  reported 

l  I e*piQJ  ;*  a  man  of  26,  "ith  an  abacess  within  the  libia  at  tlie  junetion 

■.r  tbe  npper  and  middle  thirds  nine  years  aťter  r  fracture  of  the  samé 

bone  just  above  the  ankle.     Pain  had  been  felt  about  once  ewj  ôs 

linee  fracture,  and  had  been  persistent  fnr  the  five  months  pre- 

Ofdmg  bia  admisaiou  to  tlie  hoapital.     The  čase  is  not  so  demonstrative 

ald  Uke,  for  the   absceaa  was  too  far  removed  from  tlie  seat  of 

the  fracture.  and  ihe  patienťs  age  was  sneh  that  its  fonimtioii  tntj  háve 

been  only  a  coíncidence.     More  positive  caaes  are  contaíned  in  a  theaa 

.■■-<--  in   bone,  published  in   Paria,  if  my  memory  sarvea  tne,  by 

Kd.  ťruvi-ilhiur,  about    1863,  but    unfortunately  I    am    unable  to  verify 

my  ncolleotion.     The  diagnosis  in  this  elaas  oť  caaes  ia  made  by  atteft- 

tion  to  the  reeurrence  of  pain  and  awellíng  at  the  samé  point;  tlie  tmt- 

mctit  is  to  evacuatť  tlie  abseess  by  npplying  a  trephinc  at  the  point  wliere 

ŕmum  of  pain  on  preäaure  is  found. 

In  íddittoti  to  tlie  caaes  in  which  the  pain  is  certainly  dne  to  nn  in- 

ľy  process  therc  are  others  in  which  pain,  sometimea  eo  severe 

aa  to  lead  to  amputation,  accompanies  and  follows  regnlar  repair  without 

recogni  Babie  cause,  and  certainly  not  due  10  tnttammntion  •>!'  tlie  callus 

or  boue.    In  s e  oaaea  it  haa  been  caused  by  injury  to,  or  pressure  úpon, 

a  nerve  by  tbc  rdgu  u  ť  a  f'r;.i^iiiľ!H  nr  tlie  callus.  and  in  siill  othern  Í!  bas 

been  attribuuM  t.j  ihc  scritti^ulatiim  of  a  nerve  within  the  callus.     Thia 

ation  bas  been  made  the  subject  of  an  excellent  tlieais  by  Pastu- 

raud,s  and  has  been  studied  especially  by  Goaselin  in  hia  (Jlinique  Chi~ 

'  !>.■«  Al  ..  ..-.■  a  mi  i  Ffín-lurHi.    ThŕfBMdH  P«riB,  1879,  No.  624. 

'   Ihill'-tinx  •!.    i:,  S.,„  k.,l..  l  I,,,-,,....,...  1S77.  ,..  5S4. 

*  Ktudfl  lai  [«  i-ftis  doulonreux.     Tliŕae  it«  ľaris,  1P75,  No.  70. 
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rwrgiealé  <!•■  la  I  ftorifč,  and  tlie  article  Ottdtt  of  the  ÄTouwaii  Dwtion- 
ititirľ  <!■  Sftdeeine  ■■(  Chirurgii  Pratiguss,  Tlie  lattcr  autlior  attrilmtes 
tlie  paín  in  tlie  earlier  perióda  to  a  non-Buppurative  oateitis  witliin  tlie 
callus,  and  in  the  later  stages  to  an  <txlťo-n<uri.thjhi,  of  wliich,  however, 
he  says  he  can  give  no  explanatton.  ľasturaud  explains  it  by  tlie  aup- 
position  of  injnry  to  nerve  filaraonts  or  nerve  trunks  at  tlie  time  of  the 
aecident,  an  injnry  wliich  rcsults  in  a  progressivc  nenritis  siinilar  to  tliat 
observed  oecasionally  aľter  injnnes  of  tlie  soft  parta  alone.  He  supports 
hia  argument  by  a  ťcw  clinieal  facts  and  by  coptOUfl  ijnotattoiia  ítoň  Dr. 
Weir  Mitehclľs  valuiilile  work  on  Injtiries  of  the  ííerves. 

The  pain  is  usually  severe,  almost  continuous,  and  inereased  at  ninlit 
In  a  čase  of  fracttire  of  tlie  leg  reported  by  Nieoil,  in  1JS18,  tlie  snfľer- 
mj*  ineveased  so  steadily  as  eonsolidation  advanced  that  tlie  patient  died 
BXfiWHted  bj  it.  In  otiicr  caacs  it  is  intermittent,  reeurring  after  slight 
shocks,  or  movemeuts,  or  even  apontaneously,  or  after  a  ehange  in  tlie 
weather.  Motor  or  sensory  ehaiiges,  paresis,  hypenesthesia,  or  aniea- 
thesia  in  tlie  liutb  below  the  frueture  indieate  division  of  and  injnry  to  a 
large  nerve,  M  in  tlie  casea  i[Uoted  below  in  tbia  and  the  two  following 
seetiona.  Local  alterations  of  nutrition  are  produeed  by  the  samé  eatise, 
and  may  appear  au  ulecratioiiB  of  tlie  skin,  atrophy  of  the  limb,  or,  tnore 
coinmonly,  as  delay  in  eonsolidation. 

In  the  eases  of  pure  neuralgia,  that  is,  of  pain  without  motor  or  sen- 
sory changes,  the  treatment  is  that  of  otlier  neuralgias,  and  in  some  of 
the  reported  casea  a  complete  eure  has  buen  effected  by  repeated  blister- 
ing.  In  one  čase  (Dr,  Hayes  Agnew,  i[iiotod  by  Dr.  Weir  Mitehell,  loc. 
cit.,  p.  295)  it  was  consídered  neccaaary  to  exciae  two  and  a  lialf  inches 
oť  tlie  ulnar  nerve  just  above  the  elbow  :  the  recovery  of  motion  was 
altuost  perfect,  atid  oť  eensation  very  great.  In  another,  of  íntcnse 
neuralgia  following  a  blow  npon  the  región  of  the  epitroeblea,  Denueé1 
cut  down  úpon  the  ulnar  nerve,  ťound  it  pressed  upon  by  the  displaced 
epitroeblea,  exciaed  the  projecting  part  of  the  bone,  and  umed  tlie 
patient. 

In  tlie  cases  in  wbicli  the  associatcd  syniptoms  point  to  inclnsion  of  a 
large  nerve  in  the  callus,  or  it3  irritation  by  the  bone  or  callus,  an  ope- 
ration  may  be  undertaken  for  the  removal  of  the  eauae.  títich  opera- 
tions  havo  been  successťul  in  soine  cases  and  hávu  ťailed  in  others. 
Thns,  ľrof.  TréUt*  was  called  to  treat  a  child  eigbt  years  old,  who  had 
received  a  fracture  of  the  humerus  in  the  lower  third,  wliich  had  united 
witli  tnuch  overriding  of  the  ťragroents  and  an  exubercmt  callus.  'ľbere 
was  paralyaia  of  the  extensor  muscles  oť  the  ťorearm,  a  point  of  extréme 
teiiderneas  on  presaure  corresponding  to  the  outer  and  lower  cdge  of  the 
upper  fragment,  and  hypenestheaia  of  the  outer  surface  oť  the  ťorearm. 
After  a  long  and  carelul  search  Tiélat  ťound  the  cutaueoua  braneli  of  the 
musculo-Bpiral  nerve  imbedded  in  dunae  eellular  tiaaue  and  resting  npon 
the  edge  oť  the  upper  ťraginent.  It  had  at  this  point  the  appearauce  of 
a  ganglion,  or  rather  of  a  plexus  of  nerves,  tightly  bound  together  by 
fibrous  tissuc  ;  he  disaected  it  free  and  excised  tlie  projecting  part  oť  the 
bone.     The  operation  relieved   the  pain,  but  the  paralyaia  peraiated ; 

i  Ili.'t.  1 1 .-  Mériľdiic  i-K  Chirurgie  Pr»tiqu«H,  art.  Conde,  p.  721. 
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■  y  vaa  used  aotíl  tne  dáte  of  the  report  ■  year  later,  and  at  that 
time  tlie  patient  had  t\ot  entirely  rejrained  tlie  use  of  tne  wriat. 

In  a  čase1  of  fracture  of  the  forearm,  in  which  tlie  medián  nerve  was 
prmwd  u|H.m  by  tlie  lower  fragment,  ľrof.  llaimlton  exeised  tlie  promi- 
iiľiit  portion  of  the  hone,  but  without  suceess.  A  year  after  tlie  opera- 
ttOfl  the  muscles  of  the  hand  and  forearm  were  completely  paralyzi-d, 
and  from  tíme  to  tiuie  very  painťul. 

An  exuberant  eallus,  espeeially  if  assoeiated  with  ili.spbieement  of  the 
fragmenta,  may  give  trouble  by  presaure  úpon  nervea  and  btoodveasela, 
which  will  reijiiíre  an  operation  for  its  rolioť.  Delená1  reports  a  ease  in 
which  an  exuberant  eallus  after  Fractnre  of  the  claviclo  caused  COSpteta 
disability  of  tlie  aríD  by  pressure  úpon  the  brachial  plexus  and  aubcla- 
vian  artery.  It  was  entirely  relieved  by  resection.  He  referg  ta  a 
in  whieb  Vogt  resected  tlie  upper  end  of  the  honenú,  after  ľrac- 
lure  at  the  surgical  neck  with  pseudartaresífl  and  exuberant  eallus,  to 
rolieve  Inas  oť  power  and  acnsation  dne  to  pressure  úpon  the  nerves. 

...■  i.-  dnt  '"  Xnjvry  of  a  Neroe. — Division,  laceration,  or  contu- 
•íim  of  I  large  nervo  by  the  brokenbonc,  at  the  moment  of  the  fnictun-, 
not  a  ĽouiiiKin  ciiiiiplicutiou,  bnt  still  it  has  been  observed  in  connuc- 
tion  with  fractures  of  all  the  principál  bonea  of  the  limba,  the  clavicle, 
;imi  tbe  pelvis.  It  is  most  connrioii  in  the  arrn  after  fracture  of  the 
humenní  in  its  nriddle  thírd,  or  of  tlie  interná)  condyle,  the  uiusculo- 
ípiral  being  inrolved  in  the  former  čase,  the  ulnar  in  tlie  latter.  A 
iiumber  oť  interesting  caaea  are  given  briefly  by  Dr.  Weir  Mitahell,1 
togeiher  with  references  to  the  principál  papers  on  the  subject,  the  moat 
eompleto  of  which  are  those  by  Kené  il-Keiiilleť  and  Calleuder.1 

In  a  čase  reported  by  Berger,1  oceurring  in  the  service  of  ťroť.  Gos- 

lelis,  tbc  náture  of  the  Ieetoo  was  verified  by  autopsy.     The  fracture 

was  at  tlie  targieal  neck  of  the  right  humerus,  and  tbc  symptoms  were 

paralysia  of  the  inuselcs  anpplied  by  the  musculo-apiral  nerve,  aiucathe- 

sia  of  tlie  bac  k  of  the  artn,  back,  and  outer  side  oť  the  forearm,  oť  the 

o-thirda  of  the  hand  j  and  "ť  tlie  tir*t  three  angora.    The  patient 

died  oť  intereurrent  scarlo!  fever,  and   the  autopay  ahowed  the  lower 

íl  diaplaoed  upwarda  and  inwards,  and  tlie  musculo-spiral  nervu 

itretohed  acroaa  iW  ed;;e.     Tlie  nerve  was  reiluced  two-thirds  in  aiíe  for 

ance  of  an  inch,  and  showed  a  great  exceas  of  fibrous  tissue  with 

ilvstriictioľi  oť  the  nerve-tubea. 

l'Lľ  <m\j  ease  of  thia  class,  exclusive  of  gunshot  fraetures,  which 
(UM  Bnder  l)r.  Mitľhľlľs  obsorvatioti,  was  one  in  which  tlie  scíatic 
nerve  was  bruised  at  its  point  of  einer^ence  trom  the  aeíatic  notch  by  a 
íture  of  the  pelvis,  occasioned  by  a  fall  from  i  height  of  ťoity  tt*ti 
■  Mttralgia  followed  and  *aa  relieved  by  bliatering.  Tlie  patient 
.  Msplate  reooTery. 
symptoms,  course,  and  result  vary  with  the  funetion  of  tlie  MTVS 

1  OnMad  !>.-  Pastnrand,  ]>.  47. 

.   .         Ji    Méilwine,  Ang,  1881,  p.  170. 
■  r   Nhtvbi,  p.  H>4. 
'   Ktmi"  í  in  I—  ľ:iľ;.lv.i.-  ílu  :  1 1  i  ■  i  rj  1  ■  ii  ■  hiijiírii-nr  I  i  ľ  ■•■  n  ii  t  Fiiiitiiiľ-  il.í  ľUľimnni-, 

íl i  -  H<w]<IUI  Report*,  ml.  ci.  1870. 

■   Etallvtloi  'I"  U  Bocíélé  Aiinlinui<iu..-,  .liiilLet,  1871. 
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and  tlie  dcgree  of  tlie  iujurv.  Except  after  complete  divisíon,  or  when 
tiie  preaaure  úpon  tlie  nerve  is  permanent,  reeovery  mider  appropriate 
treatment  (for  which  tlie  reader  mušt  be  reťerreií  to  apecial  worka) 
appeara  to  be  tlie  rule. 

Paralt/iti*  by  I-wrlunion  oť  a  Nerve  in  tlie  CaUut. — A  few  casea  havo 
been  reported  in  which  paralysia  oť  one  or  more  grotipa  of  muacles  has 
been  caused  by  tlie  preaaure  of  tlie  callua  úpon  a  main  nerve-tľtink  in- 
clnded  within  it.  'i'liis  accident  happens  oiily  when  tlie  nerve  liee  close 
to  the  bone  at  or  near  tne  point  of  fracture,  aa  in  the  čase  of  tlie  inus- 
culo-spiral  nerve  in  fracinrea  of  the  ahaft  of  tlie  htimerus.  Tlie  ayrap- 
toma  are  losa  of  power  and  oť  aenaibility,  if  the  nerve  is  a  mixed  one, 
BOttOed  usually  on  tlie  rentoval  of  tlie  drestiings  towarda  the  end  of  the 
periód  of  repair.  Electrical  atimulation  of  tlie  nerve  above  the  callua 
produee3  no  efteet  úpon  the  musclea,  and  ihe  latter  loae  alao  their  power 
of  reaction  to  electrical  eurrents  appliad  dircctly  to  tliem,  'ľlie  teaiOB 
Hea  in  the  compreasion  oť  the  nerve  by  a  fragment  or  by  the  continuous 
deposit  of  bone  around  it.  It  Hea  in  a  groove  or  tube,  the  ealibre  of 
which  steadily  dimtniahes  liy  progresaive  deposit  of  bone  úpon  itl  WT> 
ťace,  just  as  the  vaacular  canala  oť  new  or  inflamed  bone  diinitiiah  in 
productive  or  condenaing  oateitia;  hut  as  all  attempta  madc  to  produce 
this  eonditiori  experimcntally  liave  ťailed,  we  muat  believe  that  tlie  ten- 
deney  to  thífl  filľmg  tip  oť  tlie  cbannel  or  tuhe  in  which  the  nerve  lies  is 
aliglit.  ľrobahly  an  aaaociated  neuritia  is  re(|uired  to  effect  the  result, 
one  due,  not  to  tlie  strangulation  of  the  nerve,  hut  to  antecedent  hruia- 
ing.  Tlie  treiitmeiit  conaists  in  the  liheration  oť  tlie  nerve  and  ita  siih- 
sei[iifnt.  ,-11011111111011  by  the  iuterrupted  or,  better,  tlie  conatant  eurrent. 
The  ťollowing  čase  illustrates  the  prominent  featnres.  and  ia  tlie  firat  in 
which  an  oporation  was  done  to  relieve  the  disahility. 

1..'  ii-  yeara  old,  received  a  compound  fracture  oť  the  right  humerus 
at  the  junetion  oť  the  lower  two-fiťths  and  the  upper  three-tifths,  with 
projection  oť  tlie  lower  fragment.  Tlie  lirab  was  placed  in  ti  starch 
ii]'p;initus  and  kopt  therc  ťor  forty  daya.  Duríng  the  firat  few  d*JS  tlie 
patient  complained  oť  sharp  laneinating  pain  at  tlie  aeat  oť  tlie  ťraeture. 
On  removal  of  the  apparatus  complete  paralysis  oť  the  extenaor  muselcs 
of  the  hand  was  diaeovered. 

Four  montlis  aťter  tbc  accident  he  consulted  Oltier,  whd  ťouiid  tlie 
bone  firmly  united  with  a  alight  inerease  in  ita  aize  at  the  seat  of  frac- 
ture, and  with  inei|ualities  behiud  that  were  easily  recogt.izable  by  the 
finger.  The  forearm  was  atrophied,  and  there  waa  complete  paralyaiaof 
tlie  extenaors  and  of  all  the  muaeles  oť  tho  ťorenrm  supplied  by  the 
ranaculo-apinal  nerve.  No  electrical  reaction  in  these  museles,  notahle 
diminution  oť  sensibility  in  the  thumb  and  foretinger.  Pressurc  over 
tlie  eniu-ae  of  the  nerve  just  helow  tlie  callua  eaiiaed  vágne  sensations  in 
the  posterior  portion  oť  tlie  ťorearm. 

Aťter  uaing  eleetricity  ťor  two  months  without  any  gain  M.  Olľier 
m:ide  mi  inciaioti  three  inchea  lotig  in  tlie  courae  oť  tbe  nerve  at  the  level 
oť  the  callua,  and  on  dissection  found  a  hranch  of  tho  nerve  which  he 
traced  back  in  to  the  cailus.     He  t  h  en  cutoff  a  portion  of  the  callua  čare- 

'  01li,.r,  Trailé  in  la  Résénération  des  Os,  ™l.  U.  p.  414. 
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:Í!  íi  chisel  and  exposed  a  eloaod  canal  ín  ít  in  which  WM  ľnim.l 
tbe  nerve  ;  the  canal  was  then  laiii  o|>eti  opwarda  and  downwarda  ľor  a 
of  two  tnches,  and  ehe  nerve  liberated.  It  waa  oompfesaed  at 
ne  point  to  a  diameter  of  |th  iiich  by  a  spicula  oľ  bone,  apparently  a 
Ottion  "1*  tlie  lower  fragment,  and  enlarged  above  it  to  a  diameter  oľ 
warly  haif  an  inch  ;  below  tlie  čom presaed  part  the  size  waa  normál. 

nl a  waa  cut  away,the  nerve  looaenedfrom  the  underlytog  I e, 

'  e  adjoinifíg  nenoste  utn  remoi  ad,  and  tlie  wound  elo^ed.     Tlie  paralyais 
motion  gradually   disappeared,  and  the   patient  waa 
i  eured, 
In  another  easc  reported  by  lvlvtis,1  tlie  samé  paralyais  waa  obacrved 

icture  oľ  the   h erua  in    the  lower  Ihird,  a  ľew  daya  after  tlie 

■  t  u  plaater  splínt  which  had  been  applied  immediately  eftet  tlie 

i  .■'.■!■  ľ'nt  and  kupt  onfor  forty  dáva.    A  t  tlie  ope-  „    _ 

mtion   the  nerve   tras  fonnd  lodged  in  a  bony 

e  "ľ  ik'w  formatioD,  Battened,  and  iucruated 

with    BpiculiĽ,  also  oľ  new    formation.      It  waa 

liberated,   and   the    wound  closed.     Within   a 

power  of  voluutary  motion  had  been 

oovered,  but  aťterwarda,  under  the  in- 

'  diffuse  nhlegmon  of  the  other  arm 

■  In  a  raccinat puatute,  it  was  again 

.med  imperfectly. 

\  .■■„■!. n-,!    Fravture. — It  oceaaonally    hap- 

■ens  that  aťter  a  fracture  has  united  and  the 

I  tieni   bas  begun  to  mr  r.lir-  límb  ;i;_'iin,  or  has 

n  OBeditfor  eome  tíme,  the  callus  or  the  bone 

nulu  kgain  at  the  aame  point.     It  has  been 

i  that  tbe  oallua  is  eompoaed  of  a  more  or 

mass  of  spongy  bone,  which  reiiuirea 

tíme   to  ae.piiľe  its   fn!l   strength 

■  ,v  united  with  the  principál 

nimi,   [hei-eľi.iiv,  it 

babie   i"  be   broken  or  separated  frora  tbe 

ragineiits  by  the  acťion  oľ  any  šuch   ľoroo  as     '" «««io-i|nn u 

fracture  in  a  normál  hrnie,  and  the     '"",*1  "* 

'lorter  the  periód  that  has  elapsed  siuce  tlie  nriginal  uccideut  tlie  greater 

is  thii  linbility.      Furthermore,  if  tlie   fragment*  are  no  dtsphieed  that 

they  give  eacn  other  but  tittle  support  and  the  strength  oľ  the  umom 

solely  úpon  the  solidity  oľ  the  callua,  thia  liability  to  fracture 

,   Btill    Fnrther   increaaed.     Consenuently,  we  tínd  seeoudary  fracture 

i  in  tlie  great  majority  of caaoa  soon  after  the  splinta  havo  been  re- 

.    ľin:  patient  biznis  to  use  bia  linib,  and  especially  after  frac- 

■  -lkilr  i.ľ  Imi^  Imue.s  that  havc  united  with  rouch  displaccment. 

.  íf  not  unknowii,  aľter  fracture  of  the  ahort  apongy  bone.s  or  oľ 

■xpanded  extrerailiea  oľ  the  long  ones.     It  inay  be  complete  or  in- 

ďeo  piete,  rcaemblíug  in  tbe  latter  ea-e  the  infraction  or  hendíng  deacribed 

i  i  Ihaptor  II.      It  i-  produced  by  tlie  samé  eauaoa  as  an  ordinary  í'rac- 

BnľJ  ttins  itali  Soalélŕ  de  Chirurgia,  1880,  p.  21.2. 
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Dm,  by  rouscTilar  action,  or  even,  in  the  lower  ex  trenú  ty,  the  weíght  of 
tlie  bodv  in  walking. 

Experiment  were  made  by  Jaoiucmin1  tn  detenníoe  the  araonnt  of 
force  neeessarv  to  produce  a  secondarv  fracture.  He  tnok  the 
a  raan  "ho  died  of  pneumonia  forty-tive  days  after  its  fractun  . 
il.and  fixed  it  apon  &  table  with  the  callus  and  long  fragment  projecting 
heTond  ih«  edge,  andattached  weighta  to  the  projectiiigen  1.  '>^  povnda 
caused  tlie  callus  to  bend  without  apparent  ruptúre:  tlti  pounds  cuiised 
complete  separatíou,  tlie  callus  remaining  attached  totheupper  fragment. 
A  n  oblizne  fracture  of  tho  humerus  treated  in  the  samé  manner  after  kaili 
on  ihe  fifty-túnth  ila v  bent  and  broke  undera  wei^ht  of  lessthan  *Í2  pounds. 

The  perióda  »t  which  secondary  fracture  has  been  observed  vary  frora 
a  fcw  days  or  •reekä  to  severní  jura  ;  i»  the  latter  cases  the  violence 
that  produees  it  is  usually  šuch  as  would  be  tbought  Baffieímt  to  CMM 
fracture  of  the  bone  in  its  normál  state.  In  exceprional  čase  s  repeftttd 
fracture  oceurs  after  sli^ht  causes,  and  is  then  to  be  attriboted  r 
live  formatioD  of  the  callus.  In  37  cases  analyzed  by  Utirlt.  it  MeofTftd 
20  times  in  the  femur,  11  tiroea  in  the  leg,  3  times  in  the  forearro,  twice 
in  ihe  arm,  and  once  in  the  clavicle;  in  2  (femur  and  leg )  it  oeeomd 
twice,  aud  in  1  (femur)  tbree  times.  In  3  caaea  the  aecond&ry  {metom 
tras  iuoroplete  (Ínfraction),at  intcrvalsoť  13  weeks,  133  days,  and  about 
tí  RMDtha  ;  the  patients  being  19,  l'i.  and  13  years  of  tge  rwpectir«ly. 

The  symptoms  are  the  usual  ones  of  fracture :  mobility  au  I 
tion;  or,  in  the  čase  of  infraction,  defornúty  by  the  proansti 
ati*Ie  at  tlie  point  of  fracture.     The   treatment  is   the  samé  &s  for  an 
nrdinary  fracture:  reduction  and  contention  for  the  complete  ;  reductioo, 
rapid  or  gra>Íual,  and  contention  for  the  incomplete.      AdrtOltagA,  "hen- 
ever  it  U  necessary  and  possible,  mušt  he  takou  of  ttwi 
cotne  any  prenosíš  d  i  s  pla  cení  en  t  that  ma  y  háve  favored  the  produetion 
of  tbe  second  fracture.     Iufractures  that  recur  more  than  once.  lhorlen 
u  to  a  considerable  extent,  is  to  be  expected.     Gosselin1  repoiti 
a  čase  of  a  man  of  25.  who  broke  bis  femur  si*  times  in  the  course  of 
tweniy  monihs.     The  fractures  (iid  not  oocor  when  he  began  to  walk. 
Imt  frwn  the  eighth  to  the  fifteeuth  dav  thereafter,  and  generftllj  in  con- 
Mifuence  of  a  alight  effort,  either  to  save  bimself  frotn  falling  or  (q  nm. 
and  once  while  dancing.     Each  time  the  patíeut  had  been  allowi 
up  on  the  forty-filth  dav.     Gossetin  saw  him  after  the  Ia*c  fracture,  kept 
an  a  i 'paritu*  on  for  two  months,  and  the  parieut  in  bed  for  three  months. 
Tbc iv  "as  [*rra>aiient  shortening  of  2  J  ínches. 

In  three  otfaer  cascs  observed  by  the  samé  aurgeon  aecondary  frac- 
ture nectirrvd  in  yoong  men  who,  in  diaobedienoe  of  instrnetiong,  U-i't 
thcir  b»U  and  atlctopted  to  walk  at  about  tlie  fiľtieth  day.  The  prac 
tkal  eoadttaion  U  that  after  fractures  of  the  femur  patienta  should  not 
be  allo«e"l  to  u*e  the  limb,  ei  en  with  erutehes.  until  tbe  scventieth  or 
•6flh  day.  uotwiths'andiii2  apparent  finuness  of  tho  úniou,  and 
that  Iplinta  anould  be  kept  for  the  samé  length  of  time  úpon  patienta 
wboa«  obedience  and  reasonableness  cannot  be  counted  úpon. 
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Tni:  treafcment  of  a  fracture,  atrietly  ípeaking,  begina  immediately 
uľror  tbc  accident  thnt  ha*  oaosed  it.  f  nfortunatcly  for  the  patient,  the 
first  attentimis  are  usually  gtven,  and  hia  removal  lo  liis  lioinc  or  to  tlie 
linsfittal  carried  out,  by  bystanders  whn  do  not  fnlly  appreeíate  tlie  ex- 

§iciit  to  which  the  injury  already  received  may  be  a^gravated  by  tlieir 
well-meant  but  sonieticaes  ill-judged  interferetioe.  Or  the  patient  bim- 
■  Iť.  mored  by  a  natural  but  eijually  harniful  impulse  to  convincc  himatdf 
ilint  be  hu  not  been  seriously  hurt,  attempta  to  uae  bia  injured  límb,  and 
Ihna  inenamM  the  diaplacement  and  the  laceration.  It  is  of  ^reat  im- 
portmce  tbat  this  n^ravation  of  the  injury  by  unnecessary  movemente 
of  the  límb  shoulH  be  aroided  ;  i(  ia  most  liable  to  occur  when  the  fYao- 
turt-  iuvotvca  the  lower  limb,  and  under  sucb  oircuiBStanoea  the  pstútnl 
ihoaM  Dot  be  moved  except  npon  a  atretcher,  nnd  i.reťerably  after  the 
»pp!Ícat.Íon  nľ  a  temporary  splint.  When  a  bone  of  tbc  arni  or  forearm 
is  broken  suffieient  iramobilUy  is  obtaíned  by  supportíng  the  limb  with 
tlie  oiher  bánd  or  in  a  aling. 

Afér   the   clotbing  has  been  removed  and   the  díagtioaú   i h1,    tlrt 

pttíttnl  should  be  plaecd,  if  the  fracture  ia  of  the  lower  extremity,  upon 

i  narrow  bed  furnished  with  a  mattress  and  eprings,  nnt  soft  enouch 

i  yíeld  notieeably   mitier  the  weis;ht  oť  the  body.      If  necessary,  tlie 

s  of  the  bod  may  be  íncroascd  by  placin^  plánka  lengthwise  under 

the  mattress.     In  caaca  of  severe  compound  fracture  of  the  formu1  it  may 

e  desirable  to  use  a  "fracture  bed,"  oť  which  there  aro  many  nrietiea 

i  the  market,  designed  to  allow  the  bedding  to  be  ohan^d,  the  natural 

taňte  of  the  patient  attended  to,  and  the  wound  dressed  without  change 

ť  poflition.      A  simple  arrangemcnt  whieh  will  meot  the  indicationa  suf- 

eiently  woll  can  be  readily  made  with  the  aid  of  a  carpenter.     A  stoot 

rcplangiilar  frame,  throe  feet  wide  and  a  little  longer  than  the  patient, 

l  made  and  fit  t  od  with  metal  buttona  or  hooka  at  intervale  of  a  few 

ong  tlie  outor  aurface  of  ita  two  aides,  to  which  etripe  of  ítont 

WttOD  oloth  six  or  eight  inches  wide  oan  bo  attached  by  eyelets  or  eords. 

i  nijiL-s,  eíieh  about  nine  feet  long,  faatened  by  tlieir  enda  to  the  foiir 

Htnun  of  tbo  frame,  com  plote  the  arran^ement.     The  frame  ia  plaeod 

ton  the  bed,  and  tbo  patient  upon  it;  when  it  ia  de  stred  to  raise   bim 

"m  the  bed  the  alaek  of  the  two  ropea  ia  engaged  in  the  honk  oťa  pul- 

ley,  the  mate  of  which  is  attached  lo  the  ceiling  immediately  above   the 

■entro  of  tlie  bed  or  to  a  frame  constructed  for  the  purpose.      If  the 

*and*  lying  under  the  pelvii  and  upper  portion  of  the  thigb  háve  beM 

I,  the  bed-pan  can  be  conveiiíently  uaed.     The  stripä 
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can  be  changed  by  attaching  a  fresh  one  to  the  end  of  the  one  it  U  to 
replace,  and  drawing  both  through. 

In  the  usnal  run  of  cases  a  bed-pan  can  be  used  without  giving  pain 
to  the  patient  or  disturbing  the  process  of  repair,  and  I  háve  never  found 
it  necessary  to  use  a  device  which,  I  fancy,  is  more  frequently  recom- 
mended  than  employed ;  that  of  cutting  a  hole  in  the  centre  of  the  mat 
tress  and  luiinjj  it  with  sorae  water-proof  materiál.  Sheets  may  be 
changed  by  folding  half  of  the  fresh  one  longitudinally,  tnrning  the  pa- 
tient slightlv  úpon  one  side,  placing  the  folded  portion  nnder  him,  turning 
him  then  úpon  the  other  side,  and  drawing the  foll  through  ;  or  by  attach- 
ing the  end  of  the  fresh  sheet  to  the  upper  end  of  the  soiled  one  and  work- 
ing  both  down  gradually  to  the  foot  of  the  bed,  while  first  the  shoulders 
and  then  the  hips  of  the  patient  are  slightly  raised  to  aid  the  process. 

Bedsores  are  best  guarded  against  by  keeping  the  bed-clothing 
smooth  and  the  skin  d  ry,  bathing  exposed  points  occa&ionallj  with  alco- 
hol,  camphor  spirits,  vinegar,  or  ether,  mixed  with  twice  the  quantity  of 
water,  and  by  using  inflated  rubber  ríngs  nnder  the  pelvis.  If  they 
become  imminent  the  aflfected  surface  should  be  painted  with  a  thick 
coating  of  fiexible  collodion,  and  every  effort  made  to  protect  it  from 
pressure.  If  they  occur  they  mnst  be  treated,  according  to  circum- 
stances.  with  emollient  or  stiroulating  dressings.  When  not  otherwise 
contra-indicated  the  water-bed  may  be  used  with  great  advantage.  Bry- 
ant  says  he  has  found  a  mattress  divided  into  three  parts,  and  a  water 
cushion  substituted  for  the  middle  section,  of  great  use. 

The  aim  of  treatment  is  to  secure  prompt  and  firm  unioa  with  the 
minimum  of  defarmity  and  disability.  It  comprises  two  main  indica- 
tions :  lst,  to  reduce  the  displacement,  to  ••  set"  the  fracture  ;  2d,  to  main- 
tain  this  reduction :  and,  while  both  these  indications  can  sometimes  be 
me:  with  múch  ease,  there  are  other  occasions  on  which  the  forme  r  is  im- 
j-ossible  or  the  latter  taxes  the  professional  and  mechauical  skill  of  the 
surjeon  to  the  utmost. 

B  v  the  f?iÍM<*ŕ«-'N  or  **ttin<j  of  a  fracture  is  meant  the  restoration  of 
the  íragments  to  their  normál  positions  and  the  consequent  removal  of 
sne  b  disp'acements  a  s  mi  v  exist,  A  s  m>s:  fractures  of  the  limbs  are 
ace^oraanied  bv  shortenins.  reduction  is  usuallv  effected  br  traction,  or, 
speaking  technically.  by  ext^H*hn  and  c*Hnter-rjľt^m4Í>nm  aided,  when 
necťsšary.  by  lateral  pressure  to  bring  the  íragments  into  Hne,  om/rfoŕi'm, 
ai#i  :«t  n>ta&«>n  to  c>rrect  rotatorv  dispUcement.  Wnen  ansular  dis- 
jlac^-ibeiit  ai«>ne  exists.  as  in  incomplete  fracture,  lateral  pressure  úpon 
xh+  kxid*  with  the  thu*nhs,  while  c^unter-pressure  is  made  by  the  fingers 
£rasiČ££  ihe  límb  abore  and  below.  i<  the  means  usually  employed  :  and 
Ťfc  x-^upta-iinai  displacement  with  s<rparation,  as  after  fracture  of  the  pa- 
telia.  ú*  <k«wnward  traction  is  made  of  eourse  up*n  the  upper  fragment. 

UssaHy  oMkáderable  force  mušt  be  exerted  to  overeome  the  contrac- 
tk*  «-f  tt*  aaseles  which  has  followed  or  proiuced  the  displacement, 
l*n  «2ie  a»>«at  of  this  force  and  its  effectiveness  varr  within  wide  limita. 
TW  c4fter  svrseoas  found  in  the  spasm  of  the  muscles  provoked  by  the 
tnwmatssa.  a»i  in  the  acute  indammatory  processes  of  the  first  stage,  au 
ai^aiaft  for  pwapcwäng  all  attempts  to  mince  the  fractmre  unäl  after 
ú*  ffMB  and  we  ininamaáoo  had  yielded  to  antiphlogisac  treatmenlP 
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i!ľl  rest.  ba  t  it  is  boh  well  mderatood  that  tlie  beat  raeans  of  lubdutBg 

tha  ono  and  preventing  tlie  other  is  be  found  in  the  early  reduction  of 

tlie  displacement  and  the  preventíon  of  its  retiirn,  and   tlie   generál  rule 

of  tratment  now  u  to  nl  the  limb  at  the  earlicst  possiblc  opportunity, 

nsuallv  m  the  Brat  visít,  whethoT  it  be  immediately  after  tlie  aeeident  or 

oaly  ufter  ti  1 1-  lapse  of  several  daya,  ming  an  anajsthetic,  if  necessary, 

to  overcome  the  resistance  of  tlie  inuseles.     Tlie  exceptions  to  the  nik-  M 

no)  ruiniil  it  ľiirirťly  in  the  eases  to  which  they  apply,  bal  ouly  limit  tlie 

ta  which  it  should  be  earried  out.     They  are  found  in  exagger- 

atM  miiaeuiar  s  pas  m  and  in  acute  painful  innammati'jn  oľ  sneh  an  BXtmt 

aa  to  prevent  tlie  applieation  of  a  retentive  apparatus  sutticient  to  main- 

tain  the  reduction.      The  rule   is   positívc  to  make  as  mucfa   reduetion  as 

na  be  sude  withont  using  extréme  force  and  ascan  be  maintained  with- 

ool  dangerona  preasnn  úpon  tlie  limb.     It  is  a  rule  which  is  radically 

ineompatible  with  routine   practice  and    reipiircs  the  beat  judgraent  and 

tactof  tlie  surgeon ;   its  guiding  princíplcs  are:  1  s  t,  that  reduction,  to 

BDt,  diminishaa  protanto  the  irritation  and  reaction  dne  to  the 

fracture ;  2d,  that  excesaive  force  cmployed  to  accomplish  reduction  may 

1  litíonal  lesions,  the  oonsequeneea  oť  which  are  worae  titan  thoae 

Of  dtnUoement;  and  3d,  that  more  or  lesa  complete  reduction  is  still 

poeeible  DM,  two,  or  three  weeks  after  the  receipt  of  tlie  injury,  tliat  ie, 

■    «hen  two  importaot  obstncles   to   reduction,  spasm  and  intiam- 

nation,  h*T8  coaeed. 

The  objectíon  to  the  employraent  of  extréme  force  lies  in  tlie  danger 

ruptnriug  au  ímportam  vesscl  in  caae  tlie  resistance  should  be 

eorae  mecbanical  cause.  or  oľ  causiug  peraistent  pain,  convulsions, 

i  tetanus  iľ  it  is  dne  to  muscular  spasm.     Casea  of  death  cansed 

'  i  >■■  >t L  tlioae  manners  are  on  record.      nevere   innainmation  is  a  oontra* 

■■  to  tbe  use  of  force  for  two  reasons?   by  involving  the  muscles 

i  diminishes   their  extcnsibility  greatly  and  thus  opposes  a  raechanieal 

battde  that  cannot  be  overcome  without  ruptúre  of  the  stiflfened  fibres  ; 

I  tbe  Biadation  that  accompamea  it  increosee  the  bulk  «f  the  límb  to 

rtent  that  its  ibrcible  elongatiou  resulta  neceesarily  in  a  great 

íerease  of  tbe  tensinn  undcr  the  enveloping  fascía.      Tlie  ruptúre  of  the 

HMCttlar  fibrea  adda  to  the  existing  traumatisni  and  increasee  the  chanee 

f  siippiiratiuii  :   and  the  tenší  on  may  becoine  so  great   as   to   caiXM  gan- 

interference  with  the  circulation.     These  are  tlie  daogen  ta 

:■■■!  and  eapecially  to  he  horne  in  raind  when  the  use  of  au  aniee- 

thetic  depmea  the  surgeon  oť  the  warning  that  woald  otberwiae  be  given 

">y  ihe  |>:iiu  oecasioned  by  the  traction. 

Ordinary  nuaculajT  spasm  ean  be  annulled  by  ether  or  ópium,  but  if 

'  e  former  is  used  eare   mušt  be  taken  to  prevent  violent  momnents  of 

b  limb  during  the  stage  of  exckement.     In  a  čase  of  fracture  of  the 

i  Broet  OTOrcame  the  spasm  verv  cleverly  by  compreasing  tlie  femoral 

r  a  fcw  moments.     Tlie  spasm,  which  had  boen  so  violent  and 

if  itwaa  impossible  to  handle  the  limb,  disappeared  immt-di- 

limb  wae  placed  in  an  apparatua,  and  the  spasm  did  notretnnt 

I  íl  ■■  Jressíng  was  changed.     ľressure  was  tlien  again  ma  de  with  the 

s.     l'hia   method   promises  sufficiently  well  to  juatify  its  use 

iSOa  before  rerourse  is  had  to  an&stbetics ;  it  enahled  me  to 
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rednce  a  fracture  of  tlie  leg  that  would  not  yield  to  tractíon  by  tlie  hands. 
(iradual,  continuous  extension  by  Iiidiaruober,  or  by  a  weight  and  pul- 
ley,  raay  be  trusted  to  oveľcotue  any  pnre  inuscular  spasm  wlieti  it  can 
he  employed,  but  it  is  applicable  only  to  cases  ivhere  the  seat  of  the 
fracture  is  sulheiently  high  úpon  tlie  limb  to  allow  tlie  proper  attach- 
mont  of  tlie  bauds.  SpiUroann1  recommends  as  of  oecasionnl  aervice  the 
interiial  administratíon  of  atropía  with  a  view  to  reduce  tlie  spasm,  or 
tlie  loeal  nse  of  an  oíntmcnt  eontaining  belladoniia  and  mereury  when 
1 1 1 ■  ■  spasm  is  associated  with  inflammation. 

InHammation  is  to  be  treated  by  rediiction  of  tlie  displacement,  so  far 
as  possible,  and  by  poultices.  If  it  advances  to  suppuration  tlie  pua 
mušt  be  promptly  evaeuated  and  tlie  fracture  then  treated  as  a  com- 
pound  ono  (tj.  v.).  Wbile  míting  for  tlie  proper  time  to  make  complete 
reduction  the  limb  mušt  be  immobilisied  by  temporary  dressings,  with  the 
fragmente  ni  the  beat  attainable  position,  by  the  aid  of  fracture-boxea, 
onshic-w,  inclined  planes,  or  temporary  splititó. 

Reduction  is  inade,  as  has  been  said,  by  extension,  connter  extension, 
and  eoaptation ;  tlie  first  two,  acting  together,  are  intended  to  restore 
the  limb  to  its  originál  length  by  drawing  the  fragmente  pást  each  other  ; 
the  third  is  exerted  transversely  to  bring  tliem  into  line.  Tbere  has 
been  múch  discussion  in  the  pást  concerning  the  position  in  which  the 
limb  should  be  held  while  reduction  is  made,  somo  preferring  extension, 
othcrs  flexion.  Since  the  introdtiction  of  anaisthetics  the  ijuestion  has 
tost  rauch  of  its  imerest,  but  tlie  fact  remains  tbat  ordinarily  the  muscu- 
lar  resistance  is  less  when  the  limb  is  partly  Hexed  tban  when  it  is  fully 
extended,  and,  therefore,  that  this  position  should  be  chosen  whenever 
any  iraportant  resistance  is  oflered  by  the  musules.  Practieally,  it  U 
desirable  that  the  limb  during  wductioti  should  be  in  the  position  it  is  to 
oceupy  during  treatment,  in  order  to  avoid  the  risk  of  reproducing  the 
displacement  during  tlie  change  that  would  otberwise  be  necessary. 
Most  fraetures  of  the  arm  and  forearm  are  reduced  and  treated  with 
tlie  elbow  flexed,  those  of  tlie  ťemur  with  tlie  knee  extended,  and  those 
of  tho  leg  with  the  knee  extended  or  slightly  hVxed. 

Extension  is  beat  made  by  tractíon  with  the  hands  applied  to  the  lower 
end  of  the  broken  bone,  or  to  the  distal  segment  of  the  limb  if  the 
fragment  is  too  smail  to  be  readily  grasped  or  if  the  limb  is  too  tender. 
Coniiier.extension  is  made  at  simihir  distances  frora  the  seat  of  fracture 
by  tlie  banda  of  another  aid,  or  by  hands  made  fast  to  a  ncighboriiig 
fixed  point.  The  surgeon  meanwhile  applios  his  own  hands  to  the  seat 
of  fracture  to  appreciate  the  movement  of  the  fragmente,  and  to  make 
eoaptation  at  tlie  proper  moment.  These  generál  .rules  are,  however, 
subject  to  many  exceptious  depetiding  on  the  character  of  the  displace- 
ment and  the  difficulties  of  tlie  reduction,  The  tractíon  should  be  mod- 
erate  and,  above  all,  steadily  coiitinuous  ;  and,  generally  speaking,  tlie 
fragments  should  be  brought  parallel  to  each  other  beťore  the  tractíon  is 
begmi  ;  the  latter  is  then  made  in  the  direction  of  tlio  long  axis  of  the 
limb.  It  should  be  contiuued  for  a  few  moments,  while  the  surgeon 
watches  the  change  in  the  length  of  the  limb  and  in  tlie  relation  of  ihe 

1  Díotioniisiru  K 1 1  ťV  v  I  u  [  k*>  1  i  i|  n  ť  lii-s  í?ciniws  MM.,  4lh  s«ries,  val,  iv.  -a.  70, 
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ragmenta  to  each  Other,  and   makes  gentle  preaaure  on  the  sidca  oť  tlie 

liinK  i»  overc ľ  lateral  diaplaccineiit.     Iľ  tlie  hone  is  auperh'cial  auil 

ihe  Bwelling  umierate  he  may  be  able  to  rece-gnize  plainly  tlie  irregu- 
rities  oť  the  Burface  dne  to  the  diaplacement,  and  note  their  diiappear- 
when  the  rcduetion  is  eomplete  ;  bul  if  the  bone.  is  covered  by  tliick 
mtscles  liis  only  guide  umy  bo  tlie  length  oť  tlie  límb,  oť  which  M  m 
judge  by  bia  eye,  or  by  nien.-iiľement.  Sometimea  reductkm  takca  plače 
tínct  crepitus,  but  tlie  sign  is  of  no  great  valne,  ainee  it  i*  aom&- 
B  Rbscol  in  com piete,  and  preaent  in  partial,  reduction.  Wliile  the 
efiori  is  making  the  patient  mušt  be  eiijoined  to  matntain  as  eomplete 
DUHUhuľ  relaxation  as  posaible  ;  lie  siiould  be  reeumbent,  and  shonld  not 
be  allowed  even  t»  raise  the  head,  and  this  qiiieaeencs  sbould  lie  main- 
ttined  imtil  aťter  tlie  retaiuing  dressiug  hus  l>een  applied. 

[l  goea  witbout  saying  tliat  the  reduction  mušt  uvclado  tbo  other  dis- 

■  .is,  as  well  as  tlie  longitiidinal  and  transverse,  and  in  fracture  tít 

the   lower  extremity    eapocial  čare  mušt  be  given  to   the  correetimi  .-ť 

displaceroent,  and  with  that  vííw  the  attontíon  mušt  be  directed 

to  Hu    relationa  of  the  ditťerent  bony  promínencea  wfaíefa  may  serve  as 

gnides,  and  tliey  mušt  be  careťully  eompared  with  fixed  and    known 

•Undards,  or  with  those  furnished  by  tlie  other  iimh. 

It  MHMthnea  happens  that  eomplete  reduction  is  diftieult  or  impossible 

r  reaaona  than  those  already  mentioned.     Thua,  "hen  a  mail 

spongy  bone  or  the  expanded  extremity  of  a.  large  one  bas  heen  enished, 

10  that  ihere  i?*  an  absolute  loaa  oť  subatanee  embractng  the  whole  o* 

Diily  a  portion  oť  tlie  thickness,  either  with  or  without  inipuetion  of  one 

fragment  in   tbe  other,  it   nmy  lie  impossible  to  grasp  the  pieeea  so  as  to 

make  tbe  traction   necessary  to  separáte  tliem,  or  to  keep  tliem,  if  sepa- 

rated,  at  a  proper  dištance  on  acconnt  of  the  destruction  of  tlie  inter- 

rdiate   portion.      An   instanee   oť  this   firm   impaetion   ía   reported   by 

A  roan  received  a  ťracture  at  the  lower  end  oť  the  leg  bj  tlie 

ľ  a  cart-wheel  over  it.     All  attempts  to  reduce  the  disphice- 

i.niii  were  ineffcctual,  and  after  bis  death  on  tbe  tenth  day,  and  the  re- 

)val  of  the  soft  parta  by  disaection,  it  waa  í'onnd  diffieult  to  separáte 

Brady  were  they  impaoted.     A  similarcase,  of  impae- 

e  I- 1  n  at  the  lower  end  oť  the  radiua  that  eould  be  overcome  only  by  con- 

aiderable  force  after  disseetion,  bas  been  reported  by  Dr.  L.  S.  ľilcber.5 

Xhc  bum  difBculty  may  be  experienced  after  fraoture of  the  djaphysis 

with   múch  comminution,  either  beenuse    the   sniall  ťragments   tieeome 

toáoed  hetween   the  large  onca  in  šuch  a  way  aa  to  effectually  oppose 

tfaeir   adjustment,  or  bceause   their  raimitc   shattonng    ninl   imiiipiv^iuii 

idnce   the  effeet   oť  an   absolute   losa  oť  subatance    in   their  ťailure   to 

ínrd  inpport.      Even  when  the  comminution  involvea  only  a  portion  of 

B  iIikI.ih.'--  of  tbe  shaťt  the  aanie  difficulty  exiats,  because  the  remain- 

■  n-  toueh  eacb  other  by  too  limited  an  area.     Or  tlie  projee- 

b    toothed  fraoture  on  one  fragment  may  be  engaged  in  other 

their   correspoiiding  depressions  on   the   other  one,  and   the   best 

ľorta  of  the  aurgeon  may  be  ineffectuul  to  disengage  them.     Or,  in  an 
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oblique  fracture  tlie  anterior  point,  for  example,  may  havo  been  carried 
behind  tlie  posterior  one,  and  the  cotidition  may  not  be  rceogni/ed. 
Liaťrane  is  reported  to  háve  reduced  tlie  displaeement  in  šuch  a  čase  by 
carryiug  the  fragment  hiterally  around  tlie  other,  a  manoeuvre  which 
could  not  be  expeeted  to  always  sticceed  even  if  the  diagnoaia  were 
corrcctly  made. 

Wlien  the  fracture  involves  the  ankle-joint  tlie  externá!  uialleolua  and 
foot  may  be  dislocated  outwards  so  f'ar  as  to  allow  the  astragalus  to  slip 
up  betwcen  the  tibia  and  fibula,  as  in  figúre  49,  and  to  be  wedged  there 
too  tightly  to  pcrmU  of  reductien  by  the  means  usually  at  OomOBBd. 
An  example  of  tliis  displaeement,  irreducible  durili";  life  and  verified  by 
autopay,  is  reported  in  the  Bulletin  <k  I"  S;,-,,jí  ,/,:  <  'hirur;ii?;  lKSii,  p. 
486.  The  patient  was  a  wotnan,  58  years  old,  and  had  pfoduced  tbc 
.fracture  by  an  effort  to  draw  offhcr  boot  with  her  banda,  the  foot  twist- 
ing  outward. 

There  are  other  eases,  too,  in  whieb  reduction  cannot  be  made  because 
it  íb  impossible  to  act  úpon  the  displaced  fragment  on  account  of  its 
amall  aise,  or  of  the  ileptii  at  which  it  is  placed.  Examples  of  the  tirst 
are  presented  iti  fracture  of  tlie  patella,  of  the  corouoid  process  of  the 
ulna,  and  of  other  small  apophyses  to  which  powerful  muscles  are  at- 
taclied,  and  also  of  fragment.*,  artienlar  or  othenvise,  which  háve  been 
díapkced  to  a  conaiderable  dištance.  Examples  of  the  aecond  are  seen 
aťter  extréme  displaeement  or  rotation  of  tlie  artíeular  end  of  a  long 
bone  after  its  separatiou  from  the  shaft  by  fracture  ;  and  a  somewhat 
similar  condition  is  ľound  in  fractures  corubined  with  dislocation.  The 
samé  inabiliiy  to  properly  handle  the  fragmente  is  found  also  after  frac- 
ture of  the  trunk  or  head,  and  freimently  involves  pennauent  deforinity. 

Finally,  a  aeriuua  obatacie  to  reduction  may  exist  in  tlie  perforation 
of  tlie  overlying  muselea  and  fascia  by  the  aharp  end  of  a  fragment,  or 
in  the  interposition  of  a  buudle  of  muscle  butween  the  fragmente.  It  is 
all  the  more  serions  because  it  is  often  difficult  of  recognition,  and,  wlien 
uncorrected,  results  in  ľailure  or  retardation  of  union,  or  in  union  by  an 
inauflieient  eallus.  An  iuterposed  bundle  of  muscle,  if  small,  may  be- 
come  imbedded  in  the  callus  and  disappear  after  a  time  by  absorption, 
and  therefore  expectative  treatment  may  properly  be  followed  :  bal 
wben  the  end  of  a  fragment  bas  penetrated  a  muscle  to  a  considcrable 
depth,tthe  diaplacement  mušt  be  overcome.  Tlie  aceident  ia  moat  com- 
mon  in  oblique  fractures  of  tlie  lower  portion  of  the  ťemur  and  of  the 
upper  portion  of  tlie  bumerus,  tlie  peuetratimi  beiug  made  by  the  lower 
end  oF  the  upper  fragment  in  the  former  čase,  and  by  the  upper  end  of 
tlie  lower  fragment  in  the  latter.  líecourse  ia  first  had  to  iull  cxtenaion 
in  the  hope  of  thus  witbdrawing  the  bone  from  tbc  tisaues  in  which  it 
baa  buried  itself.  That  fatling,  an  operation  becomes  uecessary  sooner 
or  later.  It  bas  been  reeommended  and  practised  to  inaert  a  tenotome, 
dinde  tlie  muscle  below  the  end  of  the  fragment  by  short  cuta,  and  then 
to  press  tbc  divided  aurťaces  away,  and  thus  open  a  route  for  the  return 
of  the  bone  to  its  plače.  In  a  caae  in  which  Laugior  is  aaid  to  háve 
thus  divided  the  perťorated  faacia  of  the  thigb  an  abscess  formed  and 
led  to  the  deatb  of  the  patient  by  pyrcmia.  ísevcrtheleaa,  I  tbink  ľew 
surgeons  would  beaitate   now  to  cut  Ireely  down  úpon  the  bone,  under 
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utiaeptie  precautions,  for  the  purpose  of  correeting  bh  otherwiae  irre- 

owlianle   d  i  spiace  mi.' ti  t   which,   if   teťt   to   itselť,   wouhl    eause   com  plote 

liisability.     Wben  tlie  perforatton  involves  tlie  skiu  alsn,  and  tlie  f'rac- 

ire   is  airendv  coinpnnnd,  there   canjbcno  liesitation.      Nnthing  is  losí 

y  etilarging  the  wound  and   thus  gaiiting  an  opportitnity  to  mak'.1  tlie 

intelliguritly.  and,  therefore,    with    tli«?   lenst   laeenttion   and 

|  See  Treatment  of  Compound  Fracturea.) 

/{< ■!■  iitii<n. — It  ocoaaionally  happena  ehat  tlie  tendency  to  displace- 

80  alight  that,  after  the  reduction  oť  tlie  fr&cture,  the  límb  may 

W  leťl  without  ollier  dreasing  than   šuch  as  mu  y  bo  designed   to  protcet 

it.  trom  accidental  violence.     But  in  the  vut  majority  oť  enee  a  dn)«- 

ÍDg  íl  required  to  resiat  tlie  tendency  »ľ  tlie  tnnscles  "f  of  gravitatíon  to 

prodnee  displaeetnent,  and  to  sceure   im  mobility  j   and   tlie  samé  indiea- 

■i   also  in    thoae   enses  in  which  only  incom piete  reduction  i\ 

poasible.      The   principles  that  poveru    tlie  eonstrnetion  oť  the  retainíng 

apparatus  are   closely  allieil   to,  aud   BOtnetimee  idemical   with,  those  oť 

In   Bome  casea  the  beat  retainíng  dreasing  is  a  inoderatc, 

'niiiinľ'U-.  activc    extension,  supplemented   by    lateral   support   at   the 

n-at  of  ťraeinre  ;  in  othera   it  ia  rather  a  paasive  extension,  that  ia,  a 

"iwd   iaelaatio  apparatus,  which,  while  not  making  extension,   resist.s 

:    in  othera,  again,  it  is  roainly  lateral  Biipport  to  prevrat 

rogular   or   transverse    displaeemetit    and   to   aeeure    iinmobility.       Tlie 

letaila    require  that   pointa  of  special    pressuxe  shall  be  guarded  by 

rotton-batting,    wool,   or   eonipresses,   and    that   tlie    limb   shall   not   be 

■runliuly  in  sneh  a  tuanner  as  to  exposc  it  to  gangrene.     It 

íay  be  necessary  to  bandage   the  distn!  portion  oť  the  limb  to  prevent 

MMII  ;    bul  axcept  ander  rare  conditiona  wben   its   usc   ia   elearly  indi- 

:aled,  sucfi  U  hemorrhage,  <t  r:>Mrr-l'<nt'hi'ji'  uliould  not  be  applied  '■>  t  In: 

ujífťľ  jiurttKH  "f  tlie  limb  under  the  nplirtts.      If  presanre   ia 

bci   reduce  a  awelling  or  móde  rate   inflaramation,  it  shonld  be 

>r  at  leaat  capable  of  yielding.  if  the  prossure  ia  inereased  froni 

wiiSiin.  and,  in  addition,  shonld  be  most  carefully  watched.    The  beat 

mterial  is  cotton-batting  applied  amootbly  and  evenly  under  a  bandage. 

'aín  caniiot  be  depended  npon  to  give  warning  of  too  great  preaaure  or 

mpending  gangrene  ;   tlie  nngera  or  toea  ahould  be  leťt  exposed  to  ňew, 

■  :ľ i  shonld  make  it  tni  invaríable  rule  to  examine  their  sen- 

s  and  the  circulation  in  them  by  preasnre  úpon  tlie  nails  and  by 

[br  pulaation  in  any  aceeasible  diatal  artorial  brancb  immediately 

after  ti  dreasing  has  been  applied,  and  at  every  visit  for  the  first  few  days 

If  it  is  feared  that  tlie  principál  veaaela  or  nerves  háve  been 

by  the  aocident,  it  is  often  beat  not  to  attempt  com piete  redue- 

'on   and   retention   at   first,  bnt   merely  to   support   the   limb   in  a  good 

mtion  imti!  the  ftill  extent  of  the  iujury  shall  háve  become  apparent. 

In  roany  litigations   the  quefltion  úpon  which    the  verdict  depended  has 

lether  the  gangrene  waa  dm-  t- .  the  originál  injury  or  to  an  ill- 

appliľd  dreasing,  and  the  aurgeon  shonld  protect  himaelf  as  far  as  frassi- 

::i-t  the  doubt. 

Tbc  cboice  of  a  dressing  in  simple  fracturea  utieotnplicated  by  severe 

injury  lo  the  soft  parta  depends   i»  a  irieii^ure  úpon  tlie  character  of  the 

:  - 1  ■:.■  1 1 1    ti. ľ    tendency    to   which    it    is   desigued   to   correct;    and 
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althongri  tnany  of  tlie  dressings  and  splinta  meet  more  tlian  a  HBglt 
indication  of  tliis  kind,  and  althougb,  furthermore,  an  indicau<m  ots 
nsiľiilly  be  met  Jn  more  than  one  w&y,  it  Beems  beat  to  deserihe  tlie 
dressings  aa  nearly  aa  poaaible  in  groupa  naaed  npon  tliis  pathological 
difierenee.  I  ahall  deaeribe  only  tliose  tliat  are  now  in  generál  »r  ■<:■<-,;■■ 
sional  nse,  and  sliall  leave  soine  details  to  be  noticed  in  conneetioii  with 
special  fractures. 

Tlie  first  group  corapriaes  those  wliích  are  intendcd  simply  to  im- 
mobiliae  tlie  límb  or  to  effect  contention  hy  preasure,  uaually  lateral. 
Tlicy  are  theoretieallv  applicable  eepecially  to  meet  tlie  teiidency  to 
tranaverse  or  nngultír  diaplacement.  Tlie  second  couipriaea  tliose  whielt 
make  tetiva  extenňon,  or  which  maintain  anextenaion  previoiialy  guined. 
Tlieir  primáry  object  is  to  overcorue  longiiuiiinal  diaplacementa,  These 
two  lomia  incrge  into  each  otlier  by  intermediate  forma  poasessing  the 
qnalitiea  of  both  in  varyíng  proportions.  Dressings  are  aUo  cl&MÍfied 
,-iiiiiľiiiiu's  accordiug  to  tlie  iaciliry  with  wbicli  tliey  may  be    ivadJLi-U'l 

or  iv i-cil,  lis    nľ/vulili;,  iiiiimirnliíľ,  ainl   <imtic»-i}ittiiľ>t:í/'!ľ  nr    .■■ 

/.v  d.     The  firat  class  includea  :ill  composed  oť  bandagea,  cuahions,  and 
splinta  ;  tlie  accond  includoa  thoae  which  harden  af'ter  they  háve   becu 
placed  úpon  tliu  límb,  šuch  as  tlie  stareli,  dextrine,  and  gypaum  dn 
and  tlie  tliird  liioae  composed  of  bardening  materials  arratiged  in  see- 
tiene  that  pennit  removal  without  destruetion  of  the  dreasing. 

■/'!>,■  Sadtetut  JBtmdagt  (figa.  78  and  79).— Tliis  u  a  combioal 
siiort  banda  and  wooden  eplinta  which  waa  in  very  generál  uac  beforc 
tbf  iutroduction  oľ  fixed  dressinga,  and  is  atill  employed  in  aome  excep- 
tiunal  tiľĽuinataneea.  It  is  cunipuaed  of  a  large  number  oť  amall  banda, 
I  brofkd  cloth,  two  long  wooden  splints,  and  two  long  narrow  eushions 
niaile  of  miialin  stuffed  with  liorse-hair,  cotton,  wool,  or  straw.  tt  ia 
prepared  for  uae  a3  ľollows  :  A  piece  of  stont  cotton  oloth,  of  a  lengtli 
and  breadth  somewhat  greater  tban  tlie  length  and  circumference  of  the 
Jimb  that  ia  to  bo  iiniuob'dized,  ia  epread  out  \ipon  a  table  :  tben,  be- 
pnoing  at  ita  upper  end,  bands  oľ  the  aame  materiál  three  or  Ebn 
tfide,  and  one-halť  longer  tlian  tlie  circumference  of  the  límb  are  placed 
raely  úpon  it,  eaeli  sueeessive  bánd  overlapping  the  lower  border 
of  its  pmU'cessor  about  one  inch.  The  cuahions  and  the  aplinta,  each 
bftviug  aboat  the  length  of  the  firat  piece  of  clotii,  and  a  breadtli  oť  tbrM 
or  four  inebea,  are  placed  along  its  eidea,  the  edgea  of  the  eloth  btmad 
over  thcin,  and  each  rolled  in  until  they  meet  in  the  centre.  The  bnud- 
age  ia  now  ready  for  tranaportation  or  uae.  If  reqnired,  for  example, 
for  a  ťracture  of  the  leg,  the  limh  ia  raised  Írom  ihe  bod.  the  handage 

itgthvriso  under  it  ao  that  ita  lower  border  projects  a   I 
yoml  tbc  foot,  and  ia  unrolled,  and  the  límb  lowered  úpon  it.      '  I 

.,-!  tranaverac  bánd  is  raised,  carried  over  the  front  of  the  leg 
■Ouud  the  other  aide  as  far  ns  it  will  go,  and  its  other  end  hion^bt 
back  over  it  in  like  lunnner.     Tiiia  ia  repeated  with  each  b« 

:.i  havo  been  applied  the  aplinta  are  rolled  up  in  the 

ii  ce  of  Ľlolh,  one  on  each  side,  until  they  rest  against  the  ňdc 

a  ti,  liowever,  by  tlie  cuahions,  and  tlu-  *boli 

u  aeeured  hy  a  few  stripa  oí  banda ge.     Sometimea  a  ahort  antcríor  pad 

!  i  1 1 1  are  added. 
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The  advantagea  of  the  dreeaing  are  tlie  facility  with  wliicti  tlie  límb 
can  be  uncovered  without  diaturbing  it,  and  the  equable  and  gentlc 
praasure  which  it  makes.     Ita  disadvantages  are  its  complcxity,  and  its 


n  bftDdmflfi  retdy  fo  r 


Fíg.  80. 


eoraparative  inefficiency  to  prevent  displacemcnt.     Ita  use  U  now  gene- 

rally  reatricted  to  casea  which  do  not  adrait  of  a  more  efficicnt  apparatus 

on  acconnt  of  inflammatory  swelling,  threatening  gungrenc,  or  extcnaíve 

CODtusion,  and  to  some  compound  ťractures  in 

which  the  antiseptic  gauze  is  applicd  in  this 

manner.    It  is  seldom  applicable  exccpt  to  frac- 

tures  of  the  leg.    It  mušt  be  borne  in  mind  that 

it  is  not  incapable  of  causing  atrangutation  of 

the   limb,   and   therefore   calls   for  the   samé 

watchfulness  as  other  cnveloping  drcssings. 

Bivalve  cutJtion  (figa,  80  and  81).  This  ia 
a  aimplc  dreasing  that  can  be  readily  made  of 
materials  that  are  alwaya  at  hand,  and  is  there- 
fore of  great  use  to  the  country  practitioner  or 
ia  an  emergency,  and  meets  very  well  the  in- 
dications  of  treatment  during  the  first  few 
days..  It  was  invented  by  a  fcrcnch  surgeon, 
naraed  Laurencet.     A  rectangular  sac  of  stout  Bivuj.oruti.icm 

cotton  cloth,  of  a  length  and  breadth  suited  to 

the  sise  of  the  limb,  ia  divided  into  two  parta  by  a  seam  which,  be- 
ginning  at  the  centre  of  its  lower  border,  pasaes  direetly  upwanla  for 
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one-third  íta  length,  and  thcn  bifurcates  so  a-  to  leavc  a  centrál  V- 
sliapľd  portiou,  tlie  base  o  ť  which  is  nt  tlie  upper  border  of  tlie  SM,  ;m<l 
iä  about  threc  inches  wide,  The  two  lateral  pouebes  llma  fonnoď  BM 
stutľed,  and  tlie  openiugs  elosed.  Tlie  liinb  is  tben  placed  along  tlie 
centre,  tlie  two  sides  raiaed  and  aupported  by  lateral  spliuts,  and  tlie 
ivliole  aecurcd  by  tlie  atrapa.  If  used  in  fraetiire  oť  tlie  leg,  it  is  \m1I 
to  havo  tbc  lowcr  end  of  tlie  sae  project  sufficiently  bejond  the  solc  of 
tlie  íbot  to  allow  it  to  be  turned  in  and  fixed  so  aa  to  suppori  ít. 
Valetto  speaks  very  bigbly  of  tlie  firmness  and  sccurity  of  tli'ia  ďressing; 


as  tlie  cusliimis  are  united  to  each  otber,  they  eannot  become  displaced 
witb  tlie  facility  which  charactcrizes  separáte  lateral  pads  aut)  spim  to. 

Woodtto  tphntí  are  made  pi-eťerably  of  soft  ivhitc  wood  which  lends 
itsi'll  eaaily  10  tlie  cutttng  and  shaping  neceaaary  to  make  tliem  fit. 
'ľhľiľ  main  use  is  ns  lateral  or  coaptation  splints,  padded  or  appliedover 
eushions  so  as  to  fit  accurately  without  undue  pressnre  upon  prominent 
pointa.  They  are  also  servicoable  in  some  compound  ťractures  to  give 
tlie  necessary  solidity  wliile  allowing  easy  exposure  of  the  wound.  A 
aplitit  is  made  by  cutting  the  wood  to  tit  approxiuiately  tlie  limb  in  length 
atul  brendth  ;  cotton  clotb  is  then  stitehed  loosely  about  it  witli  an  opcn- 
ing  left  at  one  end  tiirough  which  the  padding,  cotton,  wool,  curled  hair, 
or  some  similar  materiál,  is  introdueed  and  distributéri  necorriin^  to  ne-.'d. 
or  cotton  batting  is  laid  upon  the  splint  and  secured  by  wrapping  it  with 
B  bandage  or  tbread.  The  carved  spliuts  prcpareri  and  offereri  for  sále 
by  dealera  in  iustruments  are  vigorously  eondemned  by  most  authors, 
and  rightly  so,  in  my  judgment,  if  tliey  are  aasumed  to  be  fit  for  uee 
the   ahape   in  which   they  are 


Hg.  82. 


Íl 
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oftered.  They  need  the  samé  pad- 
ding and  adjustmeiit  that  an  im- 
pmvised  splint  does,  and  their  prin- 
cipál advantageistliat.beiugalready 
partly  modelled,  they  need  somc- 
what  less.  A  couvenient  form  for 
(iooch's    flexihle 


wooden  splint,  which  is  made  of  tliin  narrow  strips  pasted  elose  togetliei 
upon  stout  eloth  or  fcather  (fig.  82). 
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foot  by  a  broad  atrip  of  adhesive  plaster,  which,  beginning  well  np  on 
the  calf,  ís  brought  under  the  heel  and  along  the  Bôle  of  the  foot,  and 
tacked  to  the  top  of  tbe  foot-piece  of  the  splint.  B;  tliia  means  painful 
presaure  úpon  the  heel  can  be  avoided. 

Gutterg  mudo  of  wire  in  a  great  variety  of  pattems  are  also  in  fre- 
quent  use,  and  occupy  a  position  intermediate  between  fracture  boxes  and 
moulded  aplints.  A  galvanized  wire  frame,  or  wire  gauze  strengthened 
at  the  edgea,  shaped  to  roughly  fit  the  limb,  is  padded  with  cotton  or 
cushions  and  bound  on  firmly  by  means  of  circular  atrapa  or  bands. 
Those  intended  for  the  upper 
*  s' ™*  extremity  are  usually  bent  at 

a  rigbt  angle  at  the  elbow, 
those  for  the  lower  extremity 
straight  or  slightly  bent  at  the 
knee,  cut  out  at  the  heel,  and 
fitted  with  a  ahort  cross-piece 
at  that  end  to  prevent  rotation. 
Sometimes  they  are  jointed  at 
the  knee  or  elbow,  and  in  some 
c  ns  e  s  the  b  ide  s  are  hinged. 
Wire  gauze  is  more  commonly 
used  now  than  wire  framea,  and 
the  meshes  of  the  latter  should 
be  amaller  than  those  shown  in 
figúre  86.  This  móde  of  dresa- 
ing  has  found  ita  most  complete 
cxpreasion  in  Bonneťs  large  gutters  for  the  treatment  of  fractures  ot 
the  thigh,  which  support  the  entire  body,  or  in  ťalasciano's  modification 


-i^f^Ž^^-^šSOr , 


BonDíťi  guller  for  itic  ]tg. 

which  is  jointcd  at  the  hip,  and  allows  tbc  limb  to  be  placed  in  the  cx- 
U'iuK'd  or  flexed  position.  The  materiál  vielria  eufficicntly  to  lnteral 
preísure  to  allow  a  certain  amount  of  modt-ling  to  the  irregularities  of 
the  limb.  and  aa  they  are  open  in  front  an  anterior  pad  and  splint  can  be 
used  if  needed. 

ľn*t,TÍ#r  and  wptmlfd  tplint*  are  classified  by  foreign  writers  aa 
hill-ifirlh-i-ir  (from  í-flô  mík/it,  and  ropíi-S.  <i  tjilinť).  a  term  which  at 
first,  aa  íta  etymolo^y  i  udica  les,  waa  applied  ontr  to  poaterior  aplints, 
but  is  now  used  to  designatc  all  auspended  dressings.     Tlie  ainas  of  these 
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dressings  are  to  maintain  tlie  limb,  capecially  the  lower  one,  in  a  flexed 
position,  to  permit  movcmcnta  of  the  body  without  disturbance  of  the 
fractured  bone,  and  to  enablo  the  aurgeon  to  exaraine  all  portions  of  the 
limb  and  to  dreas  its  wounds 
vrith  the  least  disturbance  and 
pain.  The  varictiea  are  numer- 
ooa,  but  follow  two  main  types  : 
a  firm  posteríor  splint  or  stipport 
vtpon  which  the  limb  rests ;  and 
an  anterior  frame  or  splint  f'rora 
which  the  limb  ís  suspended  by 
banda  or  sheets  passing  under 
it.  In  eithercaae  the  splint  ía 
suspended  from  a  cradle  or  a 
hook  at  a  certain  height  above  it. 
The  si  m  piest,  and,  perhaps,  the 
least  efneient,  ia  Mayor'a  (fig. 
88),  compoaed  of  a  plank  or 
wire  frame  suspended  by  cords 
attached  to  its  comers.  The 
limb  reste  úpon  it  on  a  cushion 
and  b  immobiliied  by  bandages  JUjoťi  laiptaiin  dre««ing. 

fastened  about  the  foot  and  dif- 

ferent  portioos  of  the  limb.  Molntyre's  splint  provides  also  for  con- 
tinuoua  extension,  and,  combined  with  Salter's  auspension  cradle  (fig. 
89),  is  a  favorite  dreaaing.    Nathan  R.  Smith' s  anterior  splint  (fig.  91) 

Fig.  80. 


was  múch  used  during  the  War  of  the  Rebellion  in  the  trentraent  of 
gunshot  fractures  of  the  thigh.  It  ia  composed  of  two  parallel  pieces 
of  atout  iron  wire  joincd  at  the  enda  and  by  two  or  thrco  intermediate 
rods,  slightly  flexed  at  the  knee,  and  bent  upwards  at  each  end  to  fit 
the  foot  and  the  pelvia  when  the  thigh  is  flexed.  It  ia  placed  along  the 
anterior  aurface  of  the  limb  and  is  bound  to  it  by  a  roller  handage  or 
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by  straps.    A  pulley  and  rope  furniahed  with  two  books  provide        -í 
Ruspensíon.     Hodgen's  splint  (fig.  92)  is  similar  in  construction,    "Tb 


gíras  a  finner  aupport  and  provides  permanent  extension  in  fractures  oľ 
the  thigh,  if,  as  he  suggests,  tlie  supporting  hook  is  placed  beyond  tbe 


foot,  or  if  it  is  fitted  with  an  extension  apparatus.  Mr.  Bryant1  says,  that 
in  scventcen  cases  of  fracture  of  the  femur  treated  at  Guy's  iíospital 
by  this  splint  tbe  average  shortening  was  less  tban  half  an  inch,  and  that 
in  six  cases  diere  was  none.  íle  found,  howevcr,  after  a  lcngtbencd 
tria],  that  a  mucb  larger  araount  of  callus  was  formod  than  when  he  used 
tlie  (buble  lateral  extension  splint,  and  inferrcd  that  thcre  was  more 
mobility  during  trcatment  with  the  í'orraer  than  with  the  latter,  and 
thcreťore  disenrderi  the  Ilodgen. 

Hodgen's  cradle  (fig.  Íl3)  is  nlso  highly  recommended  for  compound 
fractures  of  the  thigh.     It  is  mnde  of  four  wooden  bárs  diverging  from 

'  Surgery,  3d  Am.  edition,  p,  848. 
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ot-piece  and  supported  by  a  cross-piece  at  the  knee.    The  límb  rests 
q  bands  which  pass  from  one  upper  bar  to  the  other,  and  are  adjust- 

Fig.  92. 


(i**  ŕ 


Hodgen's  spllnt. 


í  at  different  lengths  by  pinning,  or  by  knotting,  to  raeet  the  varying 
of  the  Hmb.     ľerraanent  extension  by  India-rubber,  or  by  a  weight 


Fig.  93. 


Hodgea's  cmdle. 


Fig.  94. 


Hodgen's  cradle  wlth  extonsion. 


pulley,  can  be  used  with  i  t  (fig.  91).     (For  adjustment  of  this 
íod  of  extension  see  page  180.) 
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Splinte  made  of  plaster  of  Paris  are  sometimes  used  for  suspension. 
Posterior  oncs  are  supported  by  bands ;  anterior  ones  by  cords  attached 
to  hooks,  or  wires  imbedded  in  the  plaster.  Their  construction  will  be 
deseribed  subscquently. 

Malgaigne* » jíoint  (fig.  95)  is  used  in  fractures  of  the  leg  to  over- 
come  tlie  strong  tendency  which  sometimes  exists  in  the  upper  fragment 

Fig.  95. 


Malgaigne's  point. 

to  project  anteriorly.  Malgaigne  found  that  an  iron  pin  forced  through 
the  skin  into  contact  with  the  bone  was  well  tolerated,  giving  rise  to  lit- 
tle  or  no  pain  or  inflammation.  Fig.  96  represents  the  inštrument  in 
plače.     In  one  čase  in  which  he  used  it  a  fatal  erysipelas  originated  a  t 

Fig.  96. 


Mal^aipne's  point  applied. 

the  wound,  and  this  fact  has  brought  some  diseredit  úpon  the  method, 
which,  moreover,  does  not  commend  itself  readily  to  the  patient.  It 
meets  the  indication  very  well,  and  I  should  not  hesitate  to  use  it  in  any 
čase  where  the  displaced  end  of  the  bone  threatcned  to  cause  perforation 
and  could  not  be  otherwise  reduced.  It  has  been  sought  to  obtain  the 
samé  result  by  means  of  local  pressure  with  a  pair  of  padded  rods, 
changing  the  pressure  frequently  from  one  to  the  other,  so  as  to  avoid 
slougliing  at  the  points  pressed  úpon.  Fig.  97  represents  šuch  an  appa- 
ratus ;  but  experience  has  shown  that  they  are  generally  inefficient, 
because,  notwithstanding  the  alternation,  the  skin  is  usually  unable  to 
bear  the  irritation.  In  fact,  Malgaigne's  point  was  devised  as  a  sub- 
stitute  for  the  other. 
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Malgaignft  hookt  (fig.  98)  are  designed  to  hold  tlie  fragmente  of  a 
broken  patella  together.    Tlie  y  are  a  pair  of  hooks  united  by  a  movable 


M(lg*Ipn*'i  hooks. 

screw.    The  pointa  of  ono  pair  are  forced  through 

tlie  skin  and  engaged   in  the  upper  fragment, 

thoae  of  the  other  in  líke  manncr  in  the  lower, 

and  the  two  are  then  joincd  and  brought  together 

by  the  Bcrew.    Valiette  substitutes  for  the  hooks 

a  pair  of  forks  attached  by  movable  screws  and 

roda  to  a  gutter  in  which  the  límb  liea  ;  and  Levia 

prefers   two  separáte   seta  of  hooks  (fig.'  W), 

because  they  aílow  a  more  aceurate  adjuatinent         "  *  'lltMllflt*,iun '»  p,m" 

to  the  i  r  regúl  a  ri  des  of  tlie  bon?. 

Moulded  tplíntK  are  constnicted  of  any  materiál  that  can  bc  made 
temporarily  soft  enough  to  také  aceurately  the  šliape  of  the  part  to 
which  it  is  to  be  fitted,  and  which  then  becomes  and  remaina  bard  enough 
to  retain  the  shape  that  has  been  tbus  given  to  St.  The  matcrials  inoat 
freqnently  usod  are  pasteboard,  leather,  felt,  gutta-percha,  and  plaster 
of  Paris. 

Pasteboard  or  binder's  board  owes  its  availabílity  to  its  qunlity  of 
aoftening  when  placed  in  hot  water,  and  of  regaining  its  s  ti  finesa  wlien 
ít  becomes  dry.  One  or  two  strips,  according  to  circumstances,  are  cut 
after  a  patteni  made  in  paper,  placed  for  a  moment  in  hot  water,  moulded 
carefully  to  the  limb,  and  eeeured  in  plače  by  lateral  Bplints  and  a  roller 
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bandage  until  dry.  When  it  is  necessary  to  mould  pasteboard  at  a  right 
angle,  as  at  the  shoulder,  longitudinal  slits  should  be  made  in  it,  or 
V-shaped  picces  taken  out,  since  creases  diminish  the  stiffness  and  make 
the  pressure  of  the  bandage  uneven  by  their  varying  thickness.  Čare 
mušt  be  taken  not  to  make  the  pasteboard  too  soft,  for  it  then  tears 
easily  and,  by  losing  some  of  its  starch,  becomes  unable  to  regain  its 
originál  stiffness.  The  details  of  its  application,  in  a  fracture  of  the  leg, 
for  example,  are  as  follows :  A  pattern  is  made  in  paper  of  the  lateral 
half  of  the  leg  and  foot,  and  two  strips  of  pasteboard  cut  according  to 
it,  of  šuch  dimensions  that  when  fitted  to  the  limb  they  cover  the  sides, 
but  do  not  quite  touch  each  other  in  front  and  bchind.  Reduction  is 
then  made,  and  the  limb  surrounded  with  a  loose  bandage,  preferably  of 
flannel,  or  with  a  thin  layer  of  cotton  batting ;  the  two  splints,  softened* 
by  immersion  in  hot  water,  are  placed  one  on  each  side  and  moulded  ap- 
proximately  to  the  leg  and  foot  by  gentle  pressure  with  the  hands,  and 
then  a  roller  bandage  is  snugly  applied  over  thera  from  the  toes  upward. 
This  makes  the  fit  accurate  and  close.  Lateral  wooden  splints  properly 
padded  are  placed  on  the  sides  and  secured  by  bands  or  a  roller  band- 
age. Additional  security  is  given  by  rolling  up  these  lateral  splints  in 
a  broad  sheet  of  cotton  cloth,  as  in  the  Scultetus  bandage,  the  portion  of 
the  sheet  between  them  passing  under  the  limb.  The  pasteboard  becomes 
dry  in  twenty-four  hours,  and  then  the  lateral  splints  may  be  discarded. 

Moulded  splints  of  leather,  felt,  or  cloth  stiffened  with  shellac  are  pre- 
pared  and  adjusted  in  like  manner.  Those  stiffened  with  shellac  can  be 
softened  by  dry  heat,  but  they  become  flexible  only  at  a  comparatively 
high  temperature,  and  stiffen  rapidly  in  cooling.  It  is  therefore  neces- 
sary to  protect  the  limb  against  the  heat  by  compresses  or  padding,  and 
to  make  the  adjustment  rapidly. 

Gutta-percha  is  used  in  sheets  or  strips  of  the  samé  length  and  breadth 
as  the  other  materials,  and  from  one-sixteenth  to  one-fourth  of  an  inch  in 
thickness,  according  to  the  size  of  the  broken  bone.  It  is  softened  by 
immersion  in  hot  water,  and  Dr.  Hamilton  recommends  that  a  large  tray 
should  be  used  for  this  purpose,  in  which  the  gutta-percha  can  be  placed 
wrapped  in  a  sheet  of  muslin.  It  becomes  sticky  as  it  softens  and  ad- 
heres  to  the  muslin,  which  then  serves  to  protect  the  hands  of  the  sur- 
geon  and  the  skin  of  the  limb.  If  too  hot  and  soft  it  mušt  be  slightly 
chilled  by  sprinkling  it  with  cold  water,  and  then  rapidly  moulded  úpon 
the  limb.  It  hardens  in  fifteen  or  twcnty  minutes,  and  the  process  may 
be  hastened  by  sponging  it  with  cold  water. 

JPlaster  of  Paris  or  gypmm  was  first  employed  in  Western  Európe 
in  the  treatment  of  fractures  early  in  the  present  century,  having  then 
been  introduced  from  Turkey,  where  it  seems  to  háve  been  in  use  for  a 
long  time.  It  was  used  to  make  a  solid  mould  about  the  limb  by  placing 
the  latter,  well-oiled  previously,  in  a  box  and  pouring  in  enough  plaster 
to  cover  either  the  limb  entirely  or  only  its  posterior  two-thirds.  The 
method  was  objectionable  on  so  many  accounts  that  its  use  never  became 
generál,  and  it  was  only  after  the  introduction  in  1852  and  1853  by  the 
Holland  army  surgeons  Mathysen  and  V  an  Loo  of  the  method  of  applying 
it  by  meaus  of  bandages  soaked  in  the  cream  that  its  availability  and 
tisefulness  became  apparent,  and  it  earned  the  favor  in  which  it  is  now 
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so  widclv  liľlil.  It  in  uscd  now  in  tlie  form  "f  anterior,  posterior,  and 
Interní  splints  moulded  accurately  to  tlie  linib,  or  as  a  complete  BHMM> 
DMBl  m  sjmple  fractures,  and  as  a  fenestrated  or  imerrupted  dceWBg 
i. med  hy  iron  rodu  or  banda  ín  eompound  fractures. 
n»  applicatíon  is  usually  made  in  one  of  two  manners:  either  roller 
-  of  eoarae  eotton,  or  preferably  of  the  tliin  open-me.-ilicd  mate- 
rini known  ni  commerce  as  crinolino,  are  fille-I  with  tlie  dry  po  vy  do  r 
and  raoistened  when  needed  by  immersiou  in  water;  or  bandu  or  slicets 
of  tlio  aame  materials  or  of  coarae  Hnnnel  are  soaked  in  ptutei  crMtt 
and  dien  :ij'|iliľd  to  t  Ti  -  •  lirab.  The  ľm-mer  metliod  is  used  (br  Compietfl 
enensement  or  interní ptei i  dressings,  tlie  latter  for  moulded  splints.  'ľhe 
plastor  should  be  fresh  and  perfecťly  drv,  for  if  it  has  been  so  exposed 
as  to  absorb  a  certain  amuunt  of  moistiire  from  tbc  air  it  is  slow,  or  raay 
fail  etitirely,  to  harden.  ľlaster  damn^ed  in  this  nianner  ean  lie  restored 
by  thorough  drviny  in  an  oven  or  over  a  fire.  Roller  bandages  nre 
prepared  by  unrolling  tliem,  rubbing  the  dry  plaster  thoroughly  into 
iheir  meshes,  am!  re-rollin,!;  tliem  :  if  n»!  ť-  be  u.-u-d  ímmodiatnly,  they 
can  be  preserved  for  a  long  time  unchanged  by  wrappin>;  them  in  oiled 
paper  or  by  keeping  them  in  a  closely  covered  tin  box.     When  noeded  for 

ose,  they  ihoald  be  plaoed  on  end  in  water  deep  m ih  tocovBrtbem,and 

gsntly  pressed  to  foree  out  tlie  air;  on  rentoval  tlie  excese  "ť  water 
■faoold  ba  squeezedout.  ľlaster  eream  isprepared  by  placing  the  qoub 
t! ty  of  water  jinl^'i!   ticeossat'y  in   a  basin  and  slowly  siľtrng  the  dry 

Í  in  íLhíil  tlie  masa  reaches  tbc  surfaec.     It  should  not  M  ttírfed, 

it  -iiirring  hastens  the  "setting."     If  it  is  desired  to  delay  the  setting 
beyend  the  asual  time,  a  pinch  of  eream  of  tartar  may  be  ndded  to  the 
Wttír,  '>r  a  little  gelatioe,  two  or  three  parts  ton  ťhousaud  of  water.     Tlie 
addition  of  comtnon  salt  or  tlie  nse  of  hot  water  bastens  the  setting. 
Minilded  p]  aste  r  splints  are  best  made  of  from  eight  to  fiťteon  thickuesaea 

I:  olioe  folded  t"  form  a  rectangle  of  suitable  sizo  or  eut  to  the  de- 
Before  being  placed  in  the  plastor  eream  they  should  bo 
dipped  in  water:   and   thoroughly  wrung  out;  then  they  are  partly  un- 
folded,  or,  if  made  of  separáte  piecea,  ilivided  into  portions  of  two  or 
three  piecea  eaeli.  passed  through  tlie  eream.  which  is  well  ruhlied  into 
be  eream  npplied  with  a  spoon,  refolded  or  repiaced  to^ether, 
itripped   down  between  tln'  hands  to  remove  the  superfluous  water,  and 
tpplied    <■■   the   limit   direetly   or   with   an   intervening  compress.      At 
pointa  irbere  the  splints  need  to  be  bent  at  a  considerable  an<rle.  -,\<  at 
the   bcel,  elbow,  or  sboulder,  they  should  be  eut  partly  thľouf;h  in  tlie 
hm-  t  i  j  ri  t  would  be  taken  by  tlie  folds  if  they  wero  not  eut,  and  tlie  eil^os 
of  tlie  cutittterlíieeit.     1 1  U  well  tu  make  the  cuts  in  tbc  dilferent  layera  in 
Un*s  thatdonot  exaelly  correapond  with  eaeb  other,  inorder  that  thesub- 
union  may  be  more  uuiforni  and  solid.     A  simplc  fold  !it  sneh  a 
tiiinr  díminísheB  the  solidity  of  the  splint.     The  apptication  of  a  dry  rol- 
■   _■■   onuide  the  splint  ínsurea  retentiou  of  the  shape  and  hastena 
tlie  setting.     lť  there  i-  any  tendency  to  displacement  of  tne  bone,  redue- 
íľ'ii  1 1  mj  - 1  lie  mainiaiiied  by  tlie  hands  until  the  bardeiiing  is  complete. 

Splints  thm  prepared  may  be  made  impervious  to  water  by  brushing 
tliem  over  aeveral  timen  with  shellac  varnish  or  by  pouring  melted  par- 
iffiiM  upon  tliem :  the  varnish  and  the  paraffitie,  if  sulíeiently  hot,  wi!l 
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soak  through  tlie  entire  thickneaa  of  tlie  splint  mul  proteet  it  perfectly 
from  subseipient  shorteníng  ;  or  tlie  splint  raay  be  removed  and  tlie  par- 
affine  applied  on  tlie  inaide  aa  well  as  on  the  outside.  This  precaution  is 
verv  desirablc  when  the  fracture  ia  complicated  by  a  suppurating  wound 
in  ordar  to  preserve  the  solídity  of  tlie  splint  and  avoid  tbe  neccsaity  of 
dmngiiigiton  accoutit  of  ita  saturation  with  tbe  decomposing  dielni  i-g-ís. 
Anotlier,  but  ínferíor,  method  ia  to  plače  a  píeoe  of  oil-silk  between  tbe 
limb  and  tlie  splint  and  reflect  it  over  tbc  edgc  of  the  lattcr. 

Tlie  aplints  raay  be  an  téri  or,  posterior,  or  lateral,  and  the  former  roay 

be  rcaiUly  fittcd  for  Btupension  by  imbcdding  in  tliem  hooks.  ta  itoni 

telegraph  wire  bent  to  tona   proiecttng  loopa  at  convenient  dislanues. 

Tliey  miiv  atao  be  Dudesoo»wtwt  ľlghtw 

Hg.  ioq.  without  losa  of  atrength  by  placim:   tliin 

I  J     strips  of  tin,  wood,  or  iron  longitudinally 

/  ~jf     between  tlieir  folda,  and  omitting  some 

/  ^_^     m       of  tlie  layers  of  the  clotb.     The  poaterior 

/   ^äag         sjilint  (tig.  100),combined  with  a  sínglc 

f     ^^^m  ordouble  lateral  one,  ia  verv  scrviceaMe 

in  fracturea  of  tbc  lower  end  of  tliť  leg ; 

tlie  posterior  splint  shouldbclongeoOOgll 

ľ_^_^^,  to  reach  from  an  inoh  ahove  tbe  toea 

aronnd  the  heel  nearly  to  fchfl  ktM6, 

batter,   perbapa,   three   or    fonr    inches 

above  it ;   and  tlie  lateral  onc  ahoubl  bc 

m  wrapped  first  about  the  instep  and then 

earried  up  the  leg  to  tlie  aanie  hflight  U 

the  other,  or  it  rnay  be  doublo,  passing 

:    M  niidi-r  tlie  instep  like  a  atimip. 

projeetion  of  tlie  poaterior  splint  < 

/  ilie  toeeaervea  tokeepthe  * 

bed   elotliiug    froni    ihem.      UacConSt* 

j^K^^^^  recommends  a  combination  of  anterior 

.  ~"  \  i    4  and  poaterior  splints  for  fractures  of  the 

•rfia^B^B^a^a^^^  leg,  either  aimple  or  compunnd.     Tlie 

■ <"*«««•         shape  of  the  splints  and  tbe  appcarance 

of  the  limh  when  thua  dressed  are  ahown 
in  Ggs.  ľ'1  and  1"-.     The  splints  mušt  be  narrow  enough  not  t"  ooiM 
.■■■i  wítti  eiicli  other  at  thcir  edges. 

i,   liook-hack,  or  bivalve  plaster  splint  (fig.    108),   íl 
t, i    \$"v]   a  convenient    meana  of  inapectíng  the    broken   limb 

nt.     U  is  i |e  of  two  pieces  of  coarse  fi&nnt]  that 

.  äbrunk  and  cut  of  tbe  proper  length  and  of  a  wídth  somcwhat 

than    the  circ lerenee   of   tlie   linih.     Thcse   piecDa  are  tlu-n 

I    together  by   two  rowa  of  stitehing  about   half   an   tnch   apart 
.  u  Lieh.  in  the  ca*e  of  the  ieg,  is  to  oecupy  the  posterior 
in    poiilion    under  tlie   limb.     The  on 

is    then  fohled   a  r I    it    and    it-  free    edgeí 

:■    and    along    the  doramn  and   sóle  of  the   foo  . 

iinl  well  rnbbed  in.  and  theonter  iayer 
then  drawn  over  and    stitoliĽd  or  pinncd  iast  in   like 
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After  the  plaster  has  set  the  stitches  are  cut,  the  exccss  of  flannel  cut 
away,  and  tbe  edges  bound  by  stitching  thosc  of  each  side  fcogether,  or 


by  binding  on  Btrips  of  loather  provided  with  eyeleta.     The  bandage  is 
kept  in  plače  by  a  bandage  or  by  a  cord  passed  tbrough  the  eyelets,  and 


can  be  readily  removed,  or  onc  side  can  bc  lowcrcd  by  turning  it  on  the 
híngo  which  is  formed  by  the  narrow  strip  left  between  the  two  rows  of 


174 


TKEATMEXT    OF    FRACTl'RES. 


stitching  hehind.  Mr.  Iíryant  uses  inatead  of  plaster  a  mixture  of  preci- 
pitated  chalk  and  muuilage  oť  gmu  acacia. 

Zsigmondi,1  oť  Vienna,  recommenda  a  splint  made  of  a  flat  hag  of  tlie 
proper  šliape  and  filled  with  drv  plaster.  The  bag  ia  made  oť  two  piocea, 
one  of  cotton  and  one  of  shrunk  flannel,  sewed  together  witli  au  inter- 
posed  plece  of  muslín  of  tlie  samo  aize.  Tlie  two  pouehea  of  the  aac  are 
tlien  filled  with  dry  plaster  spread  evenly  through  tliem,  and  tlie  whole 
dipped  into  warni  water.  The  aír  escapes  tlirough  a  small  opening  left 
at  the  end  where  the  plaster  was  introduced,  aided  by  genťle  pressure 
with  the  banda.  The  sac  is  romoved  froiu  tlie  water,  allowed  to  drtili 
for  a  moment,  laici  npon  a  table  and  preaaed  out  evenly,  then  applied  to 
tlie  limb  with  tbc  flaiinel  next  the  alcin,  and  ťaatened  with  a  roller  band- 
age.  Anglea  in  the  límb  are  provided  for  by  previoualy  entting  out 
Y-shuped  pieces  at  the  corresponding  pointa  in  tlie  aac  and  aewing  tlie 
sides  of  tlie  gap  together,  fiaimel  to  flannel,  and  cotton  to  cotton. 

Oomplete  encasementoť  a  límb  in  plaateroť  Paris  (fig.  104),  the  dreas- 
ing  that  is  generally  meant  when  the  expressioti  "  treatment  by  plaster  of 


Paria"  ís  uaed  with  raference  to  a  fracture,  ia  a  dreaaiug  of  great  valne. 
Introduced  as  a  aubatitute  for  the  stareli  and  other  "  immovable  "  dresa- 
inga,it  inhented  both  their  favor  and  dtsfavor,but  by  ite  generál  súperí- 
ority  to  tliem  and  by  the  ease  with  which  it  lenda  itaelf  to  the  treatment 
oť  eomponnd  fracturea  and  operationa  úpon  tlie  joints  it  has  establislied 
its  position,  and  ía  now  ih  very  generál  use,  at  one  periód  or  another  of 
tlie  treatment,  although  it  haa  suffered  somcwhat  f rom  the  exaggerated 
claims  of  its  extréme  partisana.  Tlie  móde  oť  application  is  aa  ťollowa: 
after  reduction  oť  the  diaplacemeut  by  extension  the  limb  Sa  enveloped  in 
a  sheet  of  coarse  blanke ting  cut  to  fit  it  aceurately,  or  by  ahort  roller 
bandagea  of  the  aame  or  a  aimilar  materiál  loosely  applied,  or,  still  bet- 
ter  in  my  opinion,  in  a  layer  of  cotton  batting  reinťorced  over  the  de- 
preasions  and  about  the  bony  prominencea  and  aupported  by  a  few  turns 
oť  a  roller  bandnge.  Then  tlie  roller  bandagea,  prepared  as  above  de- 
scribed(p.  171),  are  appliod  in  the  usual  mannerťrom  below  upwards  tintil 
a  snfneient  thiekneas  has  hcen  obtaiued.  They  muat  he  siinply  rolled 
around  tlie  limb,  not  drawn  ťightly.  The  limb  meanwhile  ia  aupported 
and  extension  maintained  by  assistants,  the  banda  are  rubbed  smooth  by 
the  8urgeon,  atrips  of  thin  wood  or  metal  interposed  at  intervals  to  in- 
creaae  its  strengtli,  iť  neceasary,  or  a  wire  for  suspension,  and  when 

1  Bullctins  de  In  Sodétí  d«  Chirurgie,  1878,  p.  653. 
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Fig.  108, 


,_■  u  eompleted  the  limb  is  lowered  úpon  tiic  hed  and  tlie  ex- 

u'nsk.f]  maintained  until  the  plaster  bas  set.     In  ŕraoton  of  tlie  fes  or 

(aigb  the  oomfort  of  the  patient  can  be  increaaed  by  tlie  um  of  Volt 

aanivs  aliding  rest  for  the  foot,     (See  page  182. ) 

h  tlie  lack  of  prepwed  roller  bandagea,  or  of  the  materiál  spoken  of 

Bi  for  their  constroetion,  the  dregaing  can  be  made  of  layers  of 

loth,  kt  shown  in  fig.  105, 

Ml  SOftLed  in  plaster  ureara. 

A  pnijiuHy  applied  dressiiig  should  nnt 

nuly  eause  tlie  patient  no  pani,  bnt  should 

[iroduce  overia  feeliiigof  rclative  comí"'.>rt. 

■i  i;  persiat  forashorl 

■'■iit  of  fraotare,  but  iť  it  has 

peared  or  become  umelí  [esa  by 

tbe  i'1  llowing  dav  the  cause  should  be 

wmght  for.     If  this  aeenja  to  be  tightnesa 

iaing,  íľ  tlie  eircalation  in  the 

iipow  .i  6ngora  or  toes  is  iuterľered  with, 

m  shown  by  ohuige  of  oolor,  oe  lema,  or 

ation,  the  dreaeing  mušt  be 

učil,  or  at  least  laid  open  longitudi- 

wlly,  to  relieve  tlie   prcasure   and  allow 

■     ■ 

lu  fraelurea  complieatcd  by  suppura- 

.niitids  ťc  nesme  mušt  be  cut,  which 

m  bo  done  with  a  sh&rp  knife  without 

múch  trouble,  and  tbe  edges  protected  by 

sliťltae  or  paraífine.    In  orderalso  to  pre- 

viní  ntaration  by  tbe  dischargea  of  tbe 

r.iľioii    <>r  blanketing   iliut  bes  tiext   tbe 

three  piecea  of  oil-silk  conaid- 

i'iM'.   larger  tharj  the  wouud  should  be 

pon  it,  and  then.aťter  tlie  fenes- 

:.  en  made,  alit    in  dilľerent  directkms,  turned  oul  over  tho  edge, 

aed   liown  with   varnish   or  col  lodi  on.      If  the  wound  is  to  be 

iHy,  or  if  tlie  injury  is  severe  and  burrowíng  of  tlie  pua 

,  b  fenestra  of  suflieient  size  uould  weaken  the  splint  t nuch, 

plače  »ere  eupptied  by  other  meana,  and  therefore  bent  roda  or 
hoop-iron  tnust  be  imbedded  in  tlie  dreŤíing  durin^  it-  ri | ^ ■! >..■:» - 
\a  to  bridge  over  tbe  openiug.  These  "  interrupted"  Bplinta 
I  ''  and  107)  are  of  many  forma,  and  aflľoľd  opportunities  for  tbe 
if  tuneli  in^eimity  and  skill  in  iheir  uoustruction.  Tbc  eotmect- 
thonld  be  atout,  and  if  banda  are  used  they  should  be  so  plaeed 
lliat  tlii-Írbreadtb..inilnot  tbeir  thiekneas,  shali  be  opposed  to  the  expeoted 
I ;  u  iiaually  ueeessary  therefore  to  háve  at  leaat  two  of  the  lattór, 
n  plftnes  that  croaa  each  other  at  or  nearly  at  a  right  angle.  A 
■  nit  poaterior  splint  of  iron  imbedded  in  the  plaater,  and  not 

the  otbers,  gives  múch  additiona!  Btrength  (fig.  107). 
ar  ťiied  dressinga  are  made  with  stareli,  dextrine,  and  silicate  of 
sóda  or  potash.     Their  principle  is  the  aame,  and  eacli  bas  its  own  ape- 
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cinl  advantages   and   diaadvantages.     Tlie   stareli   bandage,  geni 
kriowu  in  literatúre  aa  Seiitin'a,  and  antedating  tlie  othera,  ia  mar 


wrapping  tlie  limb  in  a  roller  bandage  after  protecting  tlie  bony  promi- 
nencea  with  eotton,  and  then  applying  numero ue  rollera  aaturated  with 


starch,  and  having  longitudinal  and  spiral  stripa  of  pasteboard  bt**peéed 
between  tlie  layers.  U  re-iuii-ca  about  forty-cight  houra  to  barde n  com- 
pletely,and  d  u  ring  this  time  the  reduetion  mušt  bo  maintained  byappro- 
priate  extemal  aplinta.  After  bardening,  tlie  drcaaing  ia  divided  longi- 
tudinally  and  refastened  with  a  bandage  if  ít  is  found  to  fit  properly, 
relaxed  if  too  tight,  or  made  tigbter  if  tno  loose,  by  cutting  out  u  atrip 
along  tlie  liuo  oť  sectioti.  The  substitutinn  of  a  tolerably  tliick  layer  of 
eotton  batting  for  tlie  firat  roller  bandage  ia  a  valuable  modification. 
Dextrim  ru  suhstituted  for  the  starch  by  Velpeau,  because  ít  hardens 
more  rapidly,  within  a  few  houra.  It  is  obtaiued  in  tlie  form  of  a  pow- 
der,  which  mušt  be  propared  for  use  by  mi.xiug  it  firat  with  aleohol,  and 
then  rcdiieiug  it  with  hot  waterto  the  properconaiatency.  Iloller  band- 
ages  are  theu  uurollod  and  re-rolled  in  it.  aqueezed  thorooghly,  and  appticd 
to  tlie  limb  in  the  uaual  maimer  over  a  dry  bandage  or  a  layer  of  eotton. 
I  havo  found  it  more  troubleaome  to  use  than  plaste r,  and  ijuite  aa 
objeetionable  on  tlie  acore  oť  uneleanlinesa  ;  ita  superíority  to  plaater  is 
in  ita  lightness. 
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Silicate  of  sóda  or  potash  (water  glass)  hardens  more  quickly  than 
dextrine,  is  equally  light,  and  is  ready  for  use  in  the  form  in  which  it  is 
obtained.  It  is  a  clear,  slightly  amber-colored,  syrupy  liquid,  with 
which  thc  roller  bandages  are  saturaced  in  the  samé  manner  as  with 
dextrine  ;  it  is  less  rigid  than  plaster,  and  it  has  occasionally  happened 
that  extensive  sloughing  has  been  caused  by  its  contact  with  thc  skin. 

Quite  recently  Von  Langenbeck1  has  recommended  a  new  cement, 
known  as  tripolith,  as  a  substitute  for  plaster.  He  claims  for  it  that  it 
remains  unaffected  by  the  air,  while  in  the  condition  of  powder,  for  a 
longer  time  than  plaster,  that  it  is  14  per  cent.  lighter,  hardens  more 
rapidly,  is  a  trifle  cheaper,  and  when  once  hard  and  dry  is  impervious 
to  water.  It  is  applied  in  the  samé  manner  as  plaster.  Its  composition 
is  a  secret,  and  it  is  manufactured  for  use  in  stucco  work.  I  do  not 
know  if  it  can  be  obtained  in  this  country. 

The  advantages  of  the  plaster  dressing,  as  compared  with  the  other 
immovable  ones,  excepting  tripolith  of  which  I  háve  no  experience,  are: 
lst,  that  it  hardens  so  rapidly  that  reduction  can  be  easily  maintained 
for  the  necessary  length  of  time  without  the  aid  of  splints  ;  2d,  that  it  is, 
on  the  whole,  more  solid,  and  therefore  better  able  to  prevent  subsequent 
dÍ8placement ;  3d,  that  it  is  sufficiently  porous  to  allow  some  ventilation  of 
the  limb ;  4th,  that  it  is  simple  and  cheap.  Its  disadvantagcs  are  its 
weight,  its  destructibility  by  water,  and  the  impossibility  of  removing  it 
temporarily.  If  šuch  removal  is  required  a  new  dressing  mušt  be  made, 
or  the  originál  one  mušt  be  made  in  the  form  of  two  or  more  splints,  as 
above  described.  It  ought  to  be  unnecessary  to  add  that  it  can  yield  no 
better  result  in  the  way  of  shortening  than  can  be  obtained  at  the  time 
of  the  reduction ;  the  most  that  it  can  do  is,*of  course,  to  preserve  the 
length  that  exists  at  the  time  4t  is  applied,  but  in  the  controversies  to 
which  it  has  given  rise  this  fact  seems  to  háve  been  lost  sight  of  occa- 
sionally on  both  sides,  and  the  relative  merit  of  the  dressing  has  been 
judged  by  the  results  found  at  the  end  of  treatment,  without  considera- 
tion  of  the  characteristics  of  the  recent  fracture.  Its  efficiency  depends 
ako  in  great  part  úpon  the  existence  of  suitable  points  for  counter-pres- 
sure  ;  the  mere  encasement  of  a  limb  in  plaster  will  not  prevent  shorten- 
ing if  the  limb  can  move  longitudinally  within  its  čase ;  the  soft  parts 
cannot  be  depended  úpon  to  prevent  this  motion,  because  they  shrink 
somewhat  during  the  treatment,  and  the  limb  lies  loosely  within  the 
dressing.  Bony  points  or  surfaces  inclined  at  an  angle  to  the  longitudi- 
nal  axis  on  each  side  of  the  fracture  are  alone  sufficient,  and  these  can- 
not always  be  found,  or  made  use  of.  For  this  reason,  while  the  dress- 
ing is  excellent  for  fracture  of  the  leg,  it  cannot  be  depended  úpon  with 
certainty  in  fracture  of  the  thigh  or  of  the  humerus,  because  in  both 
these  cases  it  is  difficult  to  obtain  an  upper  fixcd  point,  and  I  therefore 
prefer  to  postpone  its  application  in  a  fracture  of  the  thigh  until  after 
the  third  or  fourth  week,  when  the  partial  consolidation  of  the  callus 
aids  to  prevent  shortening.  Some  surgeons,  however,  use  the  immova- 
ble apparatus,  either  of  starch  or  plaster,  in  all  simple  cases  of  fracture 
of  the  thigh  from  the  very  beginning,  and  do  not  keep  the  patient  in  bed 

1  Berlín.  Klinischer  Wochenschrift,  1880,  No.  46. 
12 


178 


TREATMENT    OF    KBAOTt'RES 


for  more  than  three  or  four  days.  Eríchsen1  says  he  has  treated  manv 
in  this  way  "  and  without  tlie  slíghtcst  shortening  or  deformity  beíng 
leťt.  The  pointa  to  be  espeeially  attended  to  are,  that  tlie  back  paste- 
board  splínt  (in  the  stareli  dreaaíng)  be  very  strong,  at  tlie  upper  part 
espeOMll;,  and  that  tlie  spica  be  well  and  firmly  applied,  so  that  the  hip 
and  the  whole  of  the  pelvis  may  be  immovably  fised." 

The  liability  togangrene,  generál  or  local,  due  to  ita  use,  has,  I  think, 
been  overestiuiateď  in  consc^uence  of  a  few  unfortunate  cases,  in  some 
of  which,  even,  tlie  reál  agency  has  perhaps  not  been  recognized.  I 
háve  known  tlie  perineum  to  slough  deeply  in  consequenoe  of  the  pres- 
sure  made  npon  it  by  the  edge  of  a  dresstng  applied  for  a  fracture  iď 
the  fomur,  and  that  ia  an  illustralion  of  the  diffieulty  just  mentioned  of 
tinding  an  upper  fixed  point  iti  sneh  cases.  and  I  havc  treated  a  fracture 
of  the  leg  that  had  become  compound  by  the  sloughing  of  the  skin  under 
tlie  plaster,  but  in  this  čase  tlie  sloughing  was  altľibuted  to  the  coexist- 
ing  contuaíon  rather  than  to  undtie  presaure  made  by  tlie  splint,  and  from 
what  I  could  learn  of  the  conditiona  I  ara  inclined  to  think  it  wotdd  háve 
oucurred  if  tlie  fracture  had  been  treated  in  any  other  manner.  In 
ahort,  it  is  blind  partisanship  that  claima  for  plaster  success  under  all 
circumstances,  and  it  is  eipually  blind  pre  j  udice  that  holds  it  responsible 
for  all  complications  tliat  arise  under  it.  Like  any  other  dressing,  it 
mušt  be  used  jmliciously  and  not  in  a  routinc  manner,  and  ita  ľnuitations 
as  well  as  ita  meríts  muat  be  recognizod.  I  shonld  hesitate  to  apply  it 
immediately  after  the  accident  if  the  patient  could  not  be  fmpiently 
acen  during  tbo  next  forty-eight  houra,  and  althongh  the  cotton  or 
hlanketing  plaeed  under  it  ia,  in  the  immense  majority  of  cases,  a  per- 
fectly  efficieut  precaution  against  excessive  local  pressure,  yet  it  mušt  be 
rememhered  that  extensive  sloughing  has  oceurred  under  šuch  eircum- 
etanecs  and  is  inexplicable  on  any  other  theory  than  that  of  pressure 
except  hy  resort  to  unstibstantiated  suppositions  of  nerve  injury,  It  is 
well  known  that  early  reduction  and  perľect  retention  dimiuish  mate- 
rially  the  subsequent  inflammatory  processes,  and  tberefore,  since  tlie 
plaster  dresaing  is  in  auitable  cases  the  most  efficieut  means  of  retention, 
it  should  be  applied  at  the  earliest  possible  moment,  and  as  the  only 
danger  ia  that  of  undue  pressure,  watchfulness  ought  to  be  a  sufficient 
protection.  Tlie  interposition  of  a  tliick  layer  of  cotton  ia  an  absolulo 
guarantec  against  this  danger  but  diniinishes  the  aceuracy  of  the  re- 
tention. 

Gurlt3  reeommends  the  immediate  application  of  the  plaster  very 
strongly  on  the  ground  that,  so  far  from  causing  gangvene,  it  acta  as  a 
most  effieient  antiphlogistic  by  virtue  of  the  equable  pressure  which  it 
exMta,  as  well  as  by  ita  immobility.  He  recognizes  certain  ejtceptiMM 
in  whieh  the  dressing  mušt  be  used  witb  cautíon,  if  not  entirely  rejected. 
These  are  :  present  or  impending  gangrenc  ;  extravasation  of  blood  suf- 
ficient to  streteh  the  skin  notably  ;  injury  of  a  largc  artery,  making  the 
forroation  of  a  false  traumatic  anourism  probable  ;  and,  tinally,  the  cx- 
istence  of  aeute  eryaipelatous  or  phleginouous  iullainmation. 


i.  ed.  1S73,  v 
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It  has  been  alleged  that  failurea  of  union  are  more  coinmon  in  frac- 
tures treated  with  plaster,  but  the  allegation  appeara  to  be  unfounded. 

The  double-inclined  plané  (fig.  108)  is  designed  to  maintain  reduction 
after  fracture  of  the  femur  by  continuous  extension  aupplied  by  tlie 
weight  of  the  pelvia.  Itconsists  essentially  of  two  posterior  splints,  femo- 
ral  and  tibial,  united  by  a  hingc  at  the  knee,  and  kept  at  tlie  chosen 

Fig.  108. 


angle  by  a  horizontál  plank  úpon  wbích  it  reste,  or  by  a  rod,  or  by  straps, 
or  by  suspension  of  tne  tibial  portion.  The  lirab  rests  on  cushions  placed 
úpon  the  splint  and  is  fastened  to  it  by  bandages  or  by  lateral  pegs  in- 
serted  vertically.  It  is  esscntial  that  the  femoral  splint  and  the  hori- 
zontál plank  shall  not  support  the  pelvia ;  this  mušt  be  left  free  to  sink 
into  the  mattrcss  and  thua  fumish  the  desired  extension.  Mayor  modi- 
fied  this  apparatus  by  making  it  of  wire  and  broad  enough  to  bcar  both 
limba,  uaing  the  uninjured  one  as  a  sort  of  splint  to  secure  the  other  in 
a  good  position.  Mr.  Bryant  says  he  has  found  it  very  valuable  in  frac- 
tures  of  the  upper  third  of  the  femur  where  the  upper  fragment  is  apt  to 
tilt  forward  and  rotato  outwards,  but  it  should  be  used  only  when  other 
means  fail,  and  it  is  daily  dropping  out  of  use. 

The  treatment  of  fractures  by  continuous  extension  applied  to  the 
diatal  segment  of  the  limb  has  been  in  use  for  centuries,  the  means  cm- 
ployed  being  a  weight  and  pulley  or  an  adjustable  screw  passing  tlirough 
the  foot  píece  of  a  long  splint  in  fractures  of  the  thigh,  for  example. 
Countt r- extension  was  maintained  by  a  perineal  bánd  attached  to  the 
head  of  the  bed  in  the  former  čase,  and  to  the  upper  end  of  the  long 
splint  in  the  latter.  The  disadvantages  were  serious ;  if  the  extension 
was  efficieut  the  presgure  produced  úpon  the  dorsum  of  the  foot  and 
about  the  ankles  by  the  banda  through  which  it  was  made  caused  pain 
and,  if  prolonged,  sloughing;  if  moderate  enough  not  to  cause  this 
result  it  was  insuffieient  to  prevent  shortening,  and  the  surgeon's  time 
was  apent  in  alcernately  inereasing  and  diminishing  the  traction  to  raeet 
firat  one  and  theu  the  other  indication.  The  patient  too  often  found  his 
convalescence  retarded  by  a  slough  and  his  limb  permanently  shorter  by 
one  or  two  inches. 

The  firat  important  modification  waa  the  substítution  of  long  strips  of 
adheaive  plaster  for  the  banda  and  girdles  by  which  the  weight  or  tbc 
screw  was  attached  to  the  limb.  Tliis  device  entirely  preventa  pain  and 
esebars,  and  allowa  the  use  of  a  traction  of  twenty  or  twenty-five  pounds 
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without  serious  inconvenience  to  the  patient.  It  appears  to  háve  been  firet1 
employed  not  infrequently  in  Pennsylvania  before  1848,  and  published 
by  Sargent*  at  that  dáte,  and  again  independently  by  Dr.  Josiah  Crosby, 
who  published  it  in  the  Transactions  of  the  American  Medicál  Associa- 
tion  in  1850  (vol.  iii.  p.  382),  but  its  popularization  seems  to  háve  been 
due  to  Dr.  Gurdon  Buck,  who  introduced  it  on  Dr.  Crosby's  suggestion 
into  the  N.  Y.  Hospital  before  1852.  In  1855,  a  specimen  of  the  thigh 
splint  as  then  used  in  the  N.  Y.  Hospital  was  given  by  the  late  Dr. 
Suckley  to  Nélaton,  and  another  was  taken  at  the  samé  time  by  Prof. 
C.  R.  Agnew  to  Dublin.3  This  was  its  introduction  into  Európe,  and 
this  method  of  making  extension  is  frequently  spoken  of  in  foreign  works 
as  the  "  American  method  "  of  treating  fractures. 

The  next  step  in  the  development  of  the  drcssing  here  in  America  wa8 
the  adoption  of  short  coaptation  splints  and  the  discarding  of  the  long 
splint  and  of  the  perineal  bánd,  and  reliance  úpon  the  weight  and  pulley 
for  extension,  and  úpon  the  elevation  of  the  foot  of  the  bed  to  make  counter- 
extension  by  the  weight  of  the  body  sufficient.  The  raising  of  the  foot 
of  the  bed  was  suggested  by  Dr.  Van  Ingen,  of  Schenectady,  N.  Y.,  in 
1857,4  and,  like  the  extension  by  adhesive  plastcr,  was  adopted  and 
popularized  by  Dr.  Buck.  Dr.  Hamilton  still  uses  the  long  splint  with 
a  cross-piece  at  the  foot  to  prevent  rotation-  (fig.  113),  but  Volkmann's 
sliding  rest  (fig.  112)  answers  the  purpose  equally  well  and  possesses 
additional  advantages  of  its  own.  The  substitution  of  an  elastic  for  the 
rigid  cord  to  suspend  the  weight  seems  to  me  of  no  importance  if  the 
pulley  moves  frecly.  Elasticity  in  the  means  of  traction  is  of  value 
only  when  one  of  the  points  is  fixed ;  as  it  can  neither  increase  nor 
diminish  the  force  exerted  by  a  freely  movable  weight  it  adds  nothing  to 
the  constancy  or  equality  of  the  extension,  and  if  it  yields  more  readily 
than  the  weight  alone  would  to  a  sudden  twitch  of  the  muscles  it  may  be 
disadvantageous  rather  than  useful  by  allowing  a  momentary  mobility 
that  the  weight  might  prevent. 

In  England  and  in  France  the  long  splint  has  been  retained,  and  the 
extension  is  made  more  generally  by  an  India-rubber  cord  with  diverse 
methods  of  counter-extension  than  by  the  weight  and  pulley. 

The  principle  of  the  method  of  treatment  by  continuous  extension  is 
to  tire  out  the  muscles  whose  contraction  causes  displacement  by  a 
móde  rate  but  persistent  strain  úpon  tliem,  one  from  which  they  are  not 
relieved  for  several  weeks.  Its  principál  and  most  important  use  is  in 
fractures  of  the  shaft  of  the  femur,  but  it  may  be  used  whenever  the  in- 
dications  exist  and  a  sufficient  and  suitable  surface  can  be  found  for  the 
attachment  of  the  adhesive  plaster,  and  when  proper  counter-extension 

1  The  use  of  adhesive  plaster  by  Gooch  a  bo  u  t  one  hnndred  years  ago,  referred  to  by 
Martin  in  the  North  Carolina  Medical  Journal,  January,  1878,  and  by  Prof.  Van 
Buren  in  the  N.  Y.  Medical  Reeord,  1878,  p.  242,  and  quoted  by  Dr.  Hamilton  in  the 
sixth  edition  of  his  work,  does  not  secm  to  justify  the  claim  to  priority  made  in  his 
favor,  for  he  used  it,  not  to  make  extension  in  fractures,  but  only  to  tlex  the  heel 
úpon  the  leg  after  ruptúre  of  the  teudo  Achillis,  just  as  it  is  used  to  draw  together  the 
a  ideš  of  a  gaping  wound. 

*  Mi  nor  Surgery,  Phila.,  1848,  quoted  in  a  note  of  Crosby's  paper. 
»  Van  Buren,  in  N.  Y.  Medical  Kecord,  1878,  p.  241. 

*  Trans.  Am.  Med.  Ass.,  vol.  x.  1857,  p.  436 ;  quoted  by  Van  Buren,  loc.  cit. 
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n  be  raade.  Šuch  uses  will  be  described  in  connection  with  the  dif- 
ťerent  fractures  to  which  they  are  applicable,  and  I  shall  mention  here 
~>nly  the  details  of  its  use  in  fractures  of  the  thigh. 

A  bánd  four  or  five  inches  wide  of  stout  moleskin  adhesive  plaster, 
ong  enóugh  to  reach  from  a  point  on  the  side  of  the  thigh  a  few  inches 
above  the  knee  loosely  around  the  sóle  of  the  foot  and  back  to  a  point 
Dpposite  that  at  which  it  began,  is  notched  in  its  middle  portion  and  slit 
at  the  ends  as  shown  in  figúre  109  ;  a  fiat  piece  of  wood,  five  by  three 

Fig.  109. 


inches  and  perforated  in  the  centre,  is  secured  in  the  centre  of  the  strip 
"by  folding  the  edges  of  the  latter  over  it,  the  folds  being  continued  up 
to  the  notches  (fig.  110)  so  as  to  cover  in  the  adhesive  surface  of  the 

Fig.  110. 


intennediate  portion.  The  piece  of  wood  raust  be  longer  than  the  diš- 
tance between  the  malleoli.  A  roller  bandage  is  then  applied  to  the 
foot,  ankle,  and  lower  third  of  the  leg,  the  plaster  placed  on  the  sides 
of  the  limb  above  it,  the  foot-piece  being  about  two  inches  below  the 
sóle  of  the  foot,  and  secured  there  by  carrying  the  bandage  up  over  it ; 
the  upper  ends  of  the  plaster,  if  long  enough,  may  be  turned  down  and 
covered  by  a  few  additional  turns  of  the  roller.     It  is  very  desirable 

Fig.  111. 


Adhesive  plaster  applied  for  ostenslon. 

that  the  plaster  should  be  carried  above  the  knee  whenever  possible,  in 
order  to  avoid  the  prolonged  strain  úpon  the  ligaments  of  the  joint  that 
is  produced  when  the  attachment  is  to  the  leg  atone,  and  it  is  also  well 
to  pad  the  ankles  with  cotton  before  applying  the  roller.  Short  coapta- 
tion  splints,  usually  four  in  number,  or  the  flexible  wooden,  Gooch's, 
splints  are  strapped  úpon  the  thigh,  the  cord  attached  to  the  foot-piece 
by  pa8sing  it  through  the  centrál  hole  and  knotting  it  on  the  inside, 


ter  to  accommodate  the  heel.  The  foot  and  leg  ure  fastened  to  the 
aplint  by  a  roller  bandage,  and  can  tlius  be  raoved  freely  un  and  down 
the  bed,"the  crosa-bars  which  s»i]>|>ort  them  sliding  witliout  mach  friction 
úpon  tím  triangular  side-pieces.  'i'his  apparatus  adds  múch  to  tbc  com- 
fort  of  tbc  paticnt,  and  moreover  prevents  rotation  of  tlie  leg.  It  takes 
tlie  plače  of  tlie  long  side-splint  and  crosa-bar  (fig.  113). 


TREATMENT    OF    FRACTURES. 


183 


Elastic  exten8Íon  without  a  weight  and  pullcy  is  accomplished  by 

means  of  stout  India-ruBber  tubing  attached  to  the  leg  by  adhesive  plaš- 

ter  as  above  described  and  to  a  long  side-splint  extending  well  up  toward 

^the  axilla.     Counter-extension  is  made  by  a  perineal  bánd  fastencd  to 

-fche  upper  end  of  the  splint,  or  by  a  bánd  of  stout  cloth  carefully  fitted  to 

the  upper  portion  of  the  opposite  thigh  and  carried,  one  end  in  front,  the 

other  bohind  the  body,  to  the  top  of  the  splint,  or  by  a  cord  attached  to 

the  end  of  a  rod  extending  from  the  upper  end  of  the  splint  in  front  of 

and  well  beyond  the  shoulder,  and  fastened  by  bands  of  adhesive  plaste  r 

to  the  abdomen  and  back,  or,  finally,  by  bandaging  the  other  thigh  and 

leg  securely  to  a  second  side-splint  which  is  attached  to  the  first  by  a 

Fig.  114. 


Accvmdtítt** 

Permanent  eztvnsion  by  India-mbbor. 


cross-piece  at  the  foot  and  by  a  pelvic  bandage  or  brace.     Figs.  114, 
115,  and  116  represent  forms  in  common  use.     Mr.  Bryant  prefers  the 


one  shown  in  fig.  114. 


IntLRul&erAccumubilor 


Cripp's  splint. 
Fig.  116. 


Affttttd  limb 


R+,  mitk  U*t  fastiRtrfct         Indt*  ntbbrr 
Ext<*MÍc.'    of0ffectrd  limh  Accumtlulor 

Campbell  de  Morgan's  splint. 

The  relative  merite  of,  and  the  special  indications  for,  these  different 
methods  of  treating  simple  fractures  háve,  I  trust,  been  sufficently  set 
forth  in  the  preceding  pages  from  the  generál  stand-point  to  render  a 
detailed  comparison  and  judgment  unnecessary  at  this  time.  They  will 
be  again  referred  to  in  connection  with  the  special  fractures  or  conditions 
to  which  each  may  be  particularly  appropriate. 


larf 
bee 
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A  plaster  liressiiíg  that  has  Wen  appliod  after  complete  reduction,  and 
under  which  all  leflma  to  he  doing  well,  may  be  left  unchanged  until  the 
BXJBTation  of  tlie  periód  usually  suflieient  for  complete  consolidatton.  tlie 
length  of  which  varies  with  the  age  of  the  pationt  and  tlie  lin  of  the 
bone.  If,  however,  it  is  found  to  liave  becomc  so  loose  by  the  sbrinkiiig 
of  the  limb  as  to  affbrd  apparently  inadei[iiate  support,  it  shoubl  be  re- 
moved  and  a  new  otie  applied,  tbe  opportanity  bflíng  improved  to  eorrect, 
if  poesible,  any  displaccment  or  íaulty  position  that  may  háve  oceurred 
under  it.  Other  dressings  require  a  more  frequent  examination  in  the 
later  as  well  as  in  the  earlier  periods  of  the  treatment,  for  displaeeinents, 
especially  the  angular  ones,  may  oceur  as  late  as  tlie  t.bird,  or  even  the 
fiftli  week,  and  then  if  not  promptly  detected  may  soou  become  irremedia- 
ble  except  by  operatíon.  In  addiťion  to  the  more  thorough  examination 
which  is  here  refurred  to,  one  requiring  more  or  lesn  complete  removal 
of  the  splints,  freijuent  inspection  without  disturbance  is  rerjuired  to  de- 
tect  change  of  position  or  tbe  oceurrence  of  any  complication.  Espeeial 
atk'iition  mušt  be  paid  in  the  treatment  of  fracture  of  the  upper  portioa 
of  tlie  leg  or  of  tbe  thigh  to  the  detection  and  correction  of  ouUnrd  rn- 
tation  of  tbe  upper  fragment,  which  is  produced  by  the  sínking  oť  rliat 
aide  of  the  pcli-is  wbile  the  dressing  kceps  the  fower  fragment  from 
eharing  in  the  rota  ti  on.  I  havo  found  this  tendency  very  troublesome 
after  exeision  of  the  knee,  even  when  the  leg  and  thigh  were  incased  in 
plaster,  and  it  has  been  pointed  out  by  Gosselin  in  fractnres  of  the  leg. 

The  opportanity  aiforded  by  a  ciiange  of  the  dressing  may  be  im- 
proved  to  comnmnícate  gentle  movements  to  contiguous  joints  that  háve 
been  immobilized  but  not  involved  in  tlie  fracture,  or  to  reapply  the 
dressing  with  tlie  límb  in  a  ditferent  position.  Opinions  are  divided 
Úpon  the  propriety  of  comrounicating  movements  to  ťraetured  joints, 
some  surgeons  preťerring  to  maintaín  ahsolute  immobility  until  eon- 
solidatiou  is  complete,  others  coinmunicating  motion  at  regular  and 
ahort  íntervals  after  cousolidation  is  well  begmi,  and  others,  again,  using 
from  the  first  dressings  that  support  but  do  not  imraobíliKe,  as  a  sling  in 
fracture  of  the  elbow.  A  notable  discussion  úpon  this  point  was  raised 
in  lf<Ty  in  the  Société  de  Chirurgie  by  Verneuil,  himself  an  advoeate  of 
complete  immobilization,  and  carried  on  during  several  sessions.  So 
fornial  conclusions  wero  reached,  but  the  weight  of  testimony  was  in 
f  a  vor  of  immobility.  Verneniľs  argument  was  that  the  s  ti  finesa  of  a 
joint  is  the  result  of  its  iufiammatíon,  not  of  its  immobility,  and  that  im- 
mobility, being  tlie  best  possible  antiphlogistic  under  the  circumstances, 
would  diminisb  instead  oť  inereasing  the  stitfness.  Whatever  the  aur- 
geon's  opinion  úpon  this  point  may  be,  it  is  very  certain  that  he  will 
háve  to  be  content  with  immobilization  in  raany  cases,  heeause  communi- 
cated  movements  are  ao  painťul  that  patienta  will  not  suhmit  to  tliem. 
He  mušt  wait  until  consolidation  is  complete,  and  then  try  to  overcome 
tlie  adhcaiona  by  regular  e.xercise  or  by  breaking  tliem  up  under  anics- 
thesia. 

The  samé  cjuestiou  arises,  but  is  less  serious,  in  the  management  of 
joints  adjoining  a  fraeture  of  tlie  shaft  of  a  long  hone.  As  has 
been  shown,  they  may  be  affected  by  an  artliritis  due  to  a  concomitant 
ipraín,  to  extension,  or  to  the  spread  of  the  inflainmatory  proceas  set  up 
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XM  Ulfl  fracture,  but  the  severity  of  tliis  artliritia  is  sehlom  great,  and  its 
sonsequencea  not  pernianent  excopt  in  the  old  and  indívidiwls  <.:nn*iitiiti<ui- 
ally  predisposed  to  arthrittc  trouhles.  Iinmobilization  may  be  safely  ein- 
ployed  ťor  aeveral  weeks,  and  it  is  exceptional  lo  see  a  resulting  stifľuess 
tiint  doea  not  yield  to  moderate  and  nátura)  exercise.  It  is  desirable  to 
hasten  its  diaappearance  by  daily  gentle  flexion  and  extension  of  the 
limb  as  soon  as  tlie  consolidation  is  sufnciontly  advaneed  to  allow  tliis  to 
be  done  withnut  danger  of  causiug  pseudarthrOMB,  and  if  tlie  manipula- 
tňuis  do  not  make  the  joint  hot  and  tender. 

In  the  smaller  joints  of  the  hand  the  čase  is  difľerent.  Tliere  the  ex- 
tťtided  positíon  and  immobility  ťavor  stiffening,  even  when  the  fracture 
involves  oni  y  the  forearm  or  artn,  and  therefore  they  should  be  left  free, 
m-  rlrussod  in  tlie  Hexc-d  pmition  and  moved  every  day. 

Local  measurea  to  prevent  or  reduce  inflaminatiou  about  a  simple  frac- 
ture are  rarely  colled  for,  and  are  getierally  restrieted  to  some  cooling 
lotion  seantily  used  so  as  not  to  wet  tlie  permanent  dreasing,  lead  and 
ópium,  nnd  the  ice-bag.  The  latter  mušt  be  used  cautiously  because  of 
tlie  risk  of  causíng  local  sloughs,  or,  according  to  some  authors,  of  retard- 
ing  tlie  repair  of  the  fracture.  Tlie  bliaters  wbich  appear  so  iV._'<  tm  n  ti  y 
on  the  äurface  of  the  limb  need  oni  y  to  be  priokcd  and  protected  from 
ehnfing  by  adhesivo  plaster  or  Hexible  collodion. 

Medicína!  treatment  is  direeted  only  to  the  generál  condition  of  the 
patieut  and  guided  by  sneh  indications  ns  may  arise,  ťhosphate  of  limc 
is  occasionally  given  wiih  tlie  idea  that  it  favore  tlie  consolidation  of  the 
cullus  by  supplying  tlie  needed  earthy  matters,and  some  casea  and  experi- 
ments  háve  IiCľii  publuhed  U  demoiistrativí'  of  boiietit  obtained  hy  its 
IM.  Ii  Íl  doubtľul,  however,  if  it  has  any  sucli  specifie  actioii,  or  any 
valne  except  as  an  antacid  and  absorbent.  It  is  furnisbed  in  suflicient 
ipiantity  in  ordinary  food,  and  any  excess  is  rapidly  eliminated  through 
the  kidneys.1 


CoMPOUSIi  Fbactubes. 


Í  The  treatment  of  compound  fractures  compriaea  two  indications:  the 
repoil  of  the  fracture,  and  tlie  hcaling  of  tlie  wonud.  The  tírst  is  met 
in  the  samé  manner  as  after  simple  fracture,  by  reduction  and  retention, 
the  means  employed  varying  only  so  far  as  ís  necessary  to  make  tliem 
compatible  with  the  proper  treatment  of  tlie  wound.  It  ia  the  latter,  of 
course,  which  gíves  this  class  of  fracture  its  capeeial  ímportance  and 
dominates  the  treatment,  and  which  bas  madc  compound  fractures  the 
type  of  severe  surgical  injuriea  and  the  baais  of  statiatics  collected  to 
(mamine  the  merits  of  contrasted  methods  of  treating  wounda. 

Fractures  may  be  compound  from  the  beginning,  or  they  may  becomc 
so  by  the  oeeurrence  of  suppiiratiou,  the  extonsion  of  a  coexisting  wound, 
or  the  formation  and  fall  oľ  an  esuliar.  The  accepted  rule  of  praetice  ia 
t-'  fcTMt  all  fractures  with  contigumw  and  poaaibly  ďnneeting  wounds  as 
if  they  were  compound,  and  to  avoid  explorations  of  the  wound  whose 
sóle  object  wonld   be  to  determine    their   cotn  minúca  ti  on  or  non-com- 

'   S,...  Mi.lrííi,  Tli-s..  d-.-   ľiris,  1-77,  Sn.  ?<S,  Hu  pliraphjitĽ  de  oiiaux  dnna  \M    !';w- 
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munication  with  the  fracture.  The  treatment  of  eschars  due  to  pressure, 
contusion,  or  extravasation  should  be  šuch  as  to  delay  their  separation, 
if  possible,  until  granulations  shall  háve  formed  úpon  the  broken  surfaces 
of  the  bone  and  sealed  its  canals.  Verneuil  and  Marchand1  report  an 
interesting  čase  of  this  character,  though  not  associated  with  fracture  ; 
the  skin  of  the  thigh,  covering  an  enormous  extravasation  of  blood  com- 
ing  probably  from  the  ruptured  popliteal  vein,  was  contused  at  several 
points  and  showed  numerous  sniall  gray  eschars  still  adherent  to  the 
underlying  parts.  These  eschars  were  painted  twice  a  day,  sometimes 
with  t  i  ne  túre  of  iodine,  sometimes  with  a  solution  of  perchloride  of  iron. 
This  treatment  delayed  their  separation  until  the  extravasation  had  been 
almost  entirely  absorbed. 

Slight,  elean-eut  wounds  that  are  capable  of  healing  by  primáry  union, 
especially  šuch  as  háve  been  caused  by  the  projection  of  the  sharp  end 
of  a  fragment,  mušt  be  treated  with  the  view  of  favoring  this  result, 
and  it  can  often  be  obtained  by  simple  measures,  šuch  as  the  application 
of  a  suture  or  an  oceluding  dressing.  A  favorite  method  of  the  English 
surgeons  a  century  ago,  and  one  which  is  still  occasionally  employed,  is 
to  cover  the  wound  with  a  pledget  of  lint  soaked  in  the  patienťs  blood ; 
if  all  goes  well  it  drieš,  and  the  wound  heals  under  it  as  under  a  seab. 
Or  strips  of  muslin,  gold-beater's  skin,  oil-silk,  or  thin  rubber  tissue 
should  be  dipped  in  flexible  collodion  and  laid  obliquely  across  the 
wound,  each  strip  crossing  the  preceding  one  at  right  angles  and  over- 
lapping  about  one  third  of  the  preceding  parallel  one,  just  as  a  wound  is 
strapped  with  adhesive  pi  aste  r.  This  is  a  better  method  than  simply 
covering  the  wound  with  a  square  piece  of  the  samé  materiál  dipped  in 
collodion.  If  sérum  aceumulates  under  the  covering  it  may  be  let  out 
through  a  puneture  made  with  a  needle,  and  the  opening  closed  with 
another  strip. 

Simply  covering  the  wound  with  a  few  folds  of  lint  soaked  in  the  com- 
pound  tineture  of  benzoin  is  said,  by  Mr.  Fergus  M.  Brown,2  to  háve 
yielded  good  results.  He  recommends  it  especially  for  country  practi- 
tioners,  who  "are  at  a  loss  for  some  remedy  for  wounds  which  will 
obviate  the  necessity  of  going  every  day  long  distances  to  dress  trifling 
injuries."     A  compound  fracture,  however,  is  not  a  trifling  injury. 

If  the  wound  is  so  large  or  so  contused  that  primáry  union  is  not  to 
be  hoped  for,  it  should  be  treated  systematically  and  thoroughly  in  ac- 
cordance  with  the  modern  principles  of  the  treatment  of  surgical  wounds. 
First  among  the  various  methods  by  which  these  principles  are  carríed 
into  practice  I  plače  unhesitatingly  the  Lister  method,  and  next  in  order 
the  method  of  u  through  drainage,"  introduced  by  Prof.  Markoe,  and 
Guériiťs  cotton  dressing,  of  which  latter,  however,  my  experience  is 
limited  to  its  use  after  amputations,  excisions  of  joints,  and  osteotomies. 

The  wound  and  the  fracture  rajuire  certain  attontions  before  the 
dressing  is  applied.  Reduction  mušt,  of  course,  be  made  as  after  simple 
fracture,  and  this  is  sometimes  made  exceptionally  difficult  by  the  pres- 
ence  of  a  complication,  the  projection  of  a  fragment  through  the  skin. 

1  Dictionnaire  Encvclopédique  des  Sciences  Mčdicales,  article,  Contusion,  p.  150. 
1  Laneet,  Júly,  lbírO,  p.  D. 
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If  extension  and  counter-extension,  aided  by  pressing  the  skin  upwards 
or  downwards,  do  not  suffice,  the  wound  mušt  be  enlarged  freely  and,  if 
necessary,  the  muscles  divided  under  it.  This,  as  a  rule,  is  better  than 
cutting  off  the  end  of  the  bone,  for  the  sides  of  the  incision  can  bc 
brought  together  again  by  sutures,  and  its  prompt  union  may  be  con- 
fidently  expected  under  antiseptic  treatment. 

The  seat  of  fracture  may  also  be  cautiously  explored  with  the  finger 
for  the  purpose  of  removing  totally  detached  splinters  or  foreign  bodies. 
Splinters  adherent  to  the  soft  parta  mušt  not  be  tom  away ;  i  t  has 
already  been  shown  (page  121)  that  they  will  probably  retain  thcir  vital- 
ity and  perform  a  valuable  part  in  the  consolidation  that  is  to  follow. 

If  the  tendeney  to  displacement  is  šuch  that  it  cannot  be  successfully 
opposed  by  the  retentive  dressings  at  command,  it  may  occasionally  be 
desirable  to  fasten  the  ends  of  the  fragments  together  by  a  suture  or 
ligature.  This  device1  finds  its  most  common  use  in  operations  for  the 
cure  of  pseudarthrosis,  but  it  is  also  occasionally  used  in  fractures  of  the 
long  bones,  and  quite  recently,  in  the  bold  extension  which  the  success 
of  the  Lister  dressing  has  given  to  operative  surgery,  has  been  employed 
cven  in  simple  fractures  of  the  patella  and  olecranon.  The  most  per- 
sistent,  if  not  the  earliest,advocate  of  its  systematic  use  appears  to  háve 
been  Lérenger-Féraud,*  but  even  he  finds  it  most  frequently  indicated  in 
cases  of  delayed  union.  It  does  not  seem  probable  that  its  use  at  an 
eaily  periód  would  ever  be  necessary  except  in  some  oblique  fractures  of 
the  tibia  or  humerus,  marked  by  a  strong  tendeney  to  displacement. 
After  having  enlarged  the  wound,  if  necessary,  and  exposed  the  bone 
the  lig  túre  is  applied  by  passing  it  under  the  fragments  with  the  aid  of 
a  eurved,  blunt  needle  or  próbe,  and  then  twisting  it  tightly,  if  of  metal, 
or  tying  it,  if  of  silk,  about  them  after  reduction  has  been  made.  The 
suture  is  applied  by  drilling  small  holes  at  corresponding  points  in  the 
fragments,  passing  a  wire  or  thread  through,  and  fixing  i  t  as  before.  If 
the  fracture  is  sufficiently  oblique  the  ligature  holds  the  bones  more 
firmly  than  the  suture,  and  is  not  liable  to  cut  or  break  out  as  the  latter 
is,  but  its  application  is  likely  to  require  a  more  extensive  denudation  of 
the  bone.  Another  method  mentioned  by  MacCormac3  is  to  transfix  the 
bones  with  a  needle  and  apply  the  wire  in  a  figúre  of  eight  about  its  ends. 

1  Norris  (Am.  Jotirn.  Med.  Sciences,  January,  1842)  has  l>een  qnoted  to  tlie  efľect 
that  Hippocrates  practised  thia  in  recent  fractures,  and  that  Horeau  applied  the  samo 
procedúre  to  ununited  fractures  in  1805,  but  the  quotation  is  inexact  and  incomplete. 
Norris  says  Horeau  did  not  origiuato  tlie  idea  ;  it  was  practised  before  hiin  by  Icart, 
who  bound  the  fragments  closely  together  by  a  metallic  ligature  thrown  around  theui. 
Dr.  J.  Kearny  Rodgera,  of  New  York,  appears  to  háve  been  the  first  (182;')  to  use 
the  suture  in  ununited  fracture  of  a  long  bone.  Hippocrates  oni  y  tied  the  teeth 
together  after  fracture  of  the  lower  jaw.  IJérenger-Féraud  (loc.  cit.  infra),  depending 
úpon  an  incorrect  translation  of  Hipjmcrates,  states  that  lie  sutured  the  Innies  directly, 
but  the  error  has  been  clearly  demonstrated  by  Letenneur  in  the.  Union  Mťdicale, 
1870,  p.  949,  by  the  aid  of  tho  originál  text.  Littré's  translation  of  the  disputed 
phrase  (vol.  iv.  p.  149)  reads  as  follows  :  "  La  coaptation  opérč**,  on  attaehe  les  dents 
ensemble,  comme  plus  haut ;  cela  contribuera  grandement  á  ľiumiobilité.  surtoiit  si 
on  sait  les  attacher  régulierement,  noitant  les  bouts  des  íils  eoiume  ils  doivent  étre 


noues." 


8  Bull.  de  l'Acadéraie  de  Médecine,  1865,  vol.  xxx. ;  Gaz.  Hebdoniadaice,  1807,  pp. 
610,  624,  and  629;  and  several  sulisequent  papers. 

9  Antiseptic  Surgery,  1880,  p.  198. 
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By  wUhdrawing  tlie  needle  tlie  wire  ia  liberated  and  can  ttien  be  easily 
reuioved.  Soroe  of  tlie  other  devices  used  in  pscitdarth rosíš,  sneh  ns 
fixation  of  tlie  fragments  by  a  gímlet,  an  ivory  peg,  or  an  íron  nail 
driven  through  them,  might  be  also  employed  in  recent  fraeture. 

It  is  the  usual  practice  to  bring  out  tlie  enda  of  the  wire  through  the 
woiind  and  to  remove  it  after  the  lapae  of  from  two  to  ťour  weeks  by 
untwisting  it  anddrawing  úpon  one  end,  for  although  the  wire  maj. 
if  cut  ňhort.  become  eneysted,  yet  if  it  sliould  kecp  up  suppuration  itó 
rentoval  would  then  be  diíneult.  or  at  least  more  troublesome. 

Tln-  Atilim-jitlľ  {  Ĺi.v(er')  Mrthoil.—  Mr.  MaeOonnae'  says:  "In  no 
kind  of  surgioul  injury  háve  the  results  accomplished  by  tlie  antiseptíu 
metliod  been  more  tboroughly  satisfaetory  and  complete  titan  111  com- 
pound  fraeture.  In  future  we  may  expect  to  aave  the  limb  of  the  pa- 
tient  in  all  cases  ín  which  the  extent  of  damage  to  tlie  soft  parts,  vessel* 
and  nerves,  is  not  šuch  as  to  absolutely  forbid  the  attempt.  Even  ii 
casca  where  the  expeetation  of  saving  tlie  limb  is  not  great,  we  are  justi- 
fied  in  giving  tlie  patient  the  benefit  of  the  doubt,  aa  we  do  not  endanger 
liis  life  by  so  doing ;  and  sliould  gangrene  or  any  necessity  for  operation 
oceur,  we  may  then  amputate  withont  iuereaaed  risk." 

As  (fail  assertod  auperiority  is  denied  by  some,  and  the  denial  anp- 
ported  by  referenec  to  oceasional  unfavorable  ľesulta,  it  seems  proper 
that  the  details  employed  by  the  strong  partisans  of  the  method,  moa* 
who  a  a  ser t  its  superiority  uuoijuivocally  as  evidenced  by  the  results  they 
ohtain,  shonld  ba  fully  imderstood,  and  I  shall  thereľore  gíve  at  first  tlie 
rules  hiid  donn  by  MaeCormac  and  Lucas-Ohampionniére,1  the  latter 
beiug  tlie  recognized  exponent  of  the  tbeory  and  practice  in  France,  and 
then  indicate  various  modifications  employed  by  others. 

The  materials  needed  are  carbolized  gauze,'  mackintosh  or  oil-silk, 
drainage  tubes,  and  two  aolutiona  of  carbolic  acid  in  water,  of  the 
strengtíi  of  1  in  40  and  1  in  20.  The  portion  of  the  limb  that  is  to  be 
envoloped  in  tlie  dressing  is  first  well  washed  with  soap  and  water,  and 
then  with  the  stronger  solution.  An  anses  tlie  tie  is  usually  used,  becau.se 
the  manipnlalions  are  often  painful  and  protracted. 

In  easea  seen  shortly  after  the  receipt  of  the  injury  the  wound  mušt 
be  (horoughly  irrigated  with  tlie  weaker  solution  ;  in  thoae  that  háve 
been  ex  posed  for  several  hours  the  atrong  solution  is  uaed.  If  the  ex- 
ternal  wound  is  too  amall  to  allow  complete  irrigation,  it  mušt  be  en- 
larged,  for  tliU  disiufection  of  the  en  vi  ty  is  asserted  to  be  tlie  most 
ituportant  part  of  the  practice,  and  one  or  more  counter-openings  may 
need  to  be  made  in  order  that  it  may  be  tboroughly  well  done.     For 

'  Antiaeplic  Surgurv,  1880,  p.  180. 
'  Chirurgiu  Anii^pii.^t-,  il  «d.     Poris,  1880. 
'  [f  llic  |irc|i;iri-il  jtiniiw  cimiiut  !>u  obtainud  itoa 
iug  a  loDuB-inesliml  cottoii  fabric  (elimse-utotli,  for 
sud  dryiug  it.     Thia  solution   is  : — 

Csrboliu  scid 100  parts 

Cnstoroil,        .         ,         .      '.         .  80      ** 

Alcoliol  or  IwTmne,  .         .         .       2000      " 

Resín 400      " 

Tlie  r.^iii  i*  tir-l  ihnrniighly  di-w.ih-ci  in  tliľ  alľnlinl  or  ln-uzititt,  and  tlit-u  Ihi-  otliera 
Jiililed  lu  it.      100  pxrta  nf  glycurina  may  U«  siilulitulud  fur  tlw 
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this  washing  á  syringe  is  used,  and  when  the  fracture  is  not  well  exposed 
the  liquid  should  be  injectcd  through  a  soft  rubber  catheter,  the  point  of 
which  is  moved  to  the  different  parts  of  the  cavity.  When  the  wound 
cavity  is  large  and  has  been  exposed  for  some  hours  before  the  treat- 
ment  is  begun,  or  when  foreign  bodies  háve  been  forced  into  it,  the  wash- 
ing mušt  be  continued  for  fiiteen  or  twenty  minutes  with  the  strong  solu- 
tíon  ;  or  a  still  stronger  one,  1  part  of  carbolic  acid  in  5  parts  of  alcohol, 
may  be  used.  Attention  mušt  be  paid  to  the  free  escape  of  the  liquid 
during  injection,  the  cavity  mušt  be  irrigatedy  not  múch  distended,  and 
the  last  mentioned  solution  mušt  be  used  cautiously  and  gently,  for  it  is 
eaustic.  If  suppuration  has  begun  and  granulations  háve  formed,  the 
cavity  of  the  wound  should  be  scraped  with  a  curette,  or  an  eight  or 
ten  per  cent.  solution  of  chloride  of  zinc  may  be  used  first  and  then 
followed  by  the  carbolic  acid. 

In  some  of  the  slighter  recent  cases,  as  of  the  leg  with  perforation  of 
the  skin  by  the  end  of  one  fragment,  it  may  be  proper  to  try  for  primáry 
union,  but  as  a  rule  drainage  tubes  should  be  used,  always  when  the 
wound  is  large  or  unclean,  or  when  the  bleeding  cannot  be  completely 
checked.  Counteropenings  are  made  to  facilitate  the  first  washing  and 
the  subsequent  drainage.  It  is  undesirable  to  pass  the  drainage  tube 
between  the  fragments  of  the  bone  when  this  can  be  avoidcd,  but  in  the 
cases  in  which  it  has  been  done  it  does  not  seem  to  háve  caused  necrosis 
or  to  háve  interfered  with  union. 

Loose  fragments  and  foreign  bodies  are  removed,  but  projecting  points 
of  bone  should  not  be  cut  away  unless  they  actually  interfere  with  the 
setting  of  the  fracture. 

After  the  disinfection,  arrest  of  bleeding  as  far  as  possible,  and  inser- 
tion  of  tbe  drainage  tubes,  the  incisions  are  brought  together  with  sutures, 
pads  of  gauze  or  carbolized  jute  placed  to  make  pressure  and  prevent 
burrowing,  and  the  gauze  dressing  and  splints  placed  over  all.  The  dress- 
ing  will  probably  need  to  be  changed  the  next  day  and  on  the  third,  on 
account  of  its  saturation  with  blood  or  the  free  serous  discharge  of  the 
first  hours,  but  afterwards  it  may  usually  be  left  in  plače  for  several 
days.  It  is  seldom  desirable  to  leave  the  drainage  tubes  in  for  more 
than  a  week,  and  as  a  rule  they  may  be  removed  whenever  the  dressing 
has  remained  unstained  for  two  days. 

I  háve  met  with  no  account  of  the  use  of  Neuber' s  bone-drains  and 
permanent  dressings  in  compound  fracture,  but  should  think  the  elastic 
pressure  he  recommends  would  be  as  useful  in  these  cases  as  it  is  after 
operations. 

The  most  useful  form  of  retentive  apparatus  in  most  instances  is  the 
plaster  splint,  so  constructed  that  it  can  be  applied  and  removed  without 
damage  to  it,  or  an  interrupted  plaster  dressing.  A  fenestrated 
plaster  čase  does  not  give  sufficient  room  for  the  gauze  dressing.  A 
convenient  form  of  splint  recommended  by  MacCormac  for  compound 
fracture  of  the  leg  has  been  already  described  in  connection  with  íigiires 
100, 101,  and  102.  When  the  wound  is  on  the  anterior  surface,  as  it  usu- 
ally is,  the  po8terior  splint  can  be  easily  arranged  so  as  rarely  to  require 
removal.  It  should  be  made  comparatively  narrow,  narrower  than  that 
shown  in  figúre  100,  lined  internally  with  mackintosh  or  oil-silk, over  which 
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H  plaeed  a  layer  of  folded  carbolized  gauze.  This  ia  plaeed  directly 
upou  the  leg,  ttie  gauze  dressíng  lnid  úpon  tlie  wound,  and  both  secured 
by  turns  of  a  roller  (rig.  117).  Tlie  anterior  splint  h  then  made  and 
fixed  with  another  roller.     When  tlie  wound  i*  to  lie  dressed  the  anterior 


Fig.  117. 


splint  and  gauze  are  removed,  tlie  leg  remaining  undisturbed  in  tlie  pos- 
terior  splint,  out  of  wliich,  however,  It  eun  be  liťted  if  need  be.  In  like 
inanner,  when  tlie  wound  isoo  the  posterior  suríace  tlie  anterior  splint  is 
tlie  peraianent  one. 

la  my  opiniou,  the  use  of  the  spray  is  not  essential  to  the  auccess  of 
this  method  of  trealing  a  wound.  The  irrigation  aupplies  ita  plače  at  the 
firrt  dressíng,  and  in  the  auhseqnent  ones  a  hand  spray  may  be  used,  or 
a  sponge  aaturated  with  the  carbolic  solution  Bqueesed  over  the  wound 
and  the  mouth  of  the  tube,  or  a  strip  of  muslin  wet  with  the  bbuk  srdu- 
tion  laid  over  tliem.  Inability  to  ohtain  a  steam  atomizer  ís  therefore, 
in  my  judgment,  not  a  sufficicnt  reason  for  not  reaorting  to  the  method. 

A  device  suggested  and  eraployed  succeasfully  by  Verneuiľ  may  be 
used,  i.'ľípocifi!!y  in  casea  where  the  wound  is  amall  and  a  draiuage  tube 
ia  not  considered  neceaaary.  Aftor  disinfecting  the  wound  and  the  ad- 
joining  surface  he  covera  it  with  a  piece  of  oil-ailk  three  or  fbur  inches 
aijuare  ľastened  to  the  skin  on  three  aides  by  collodton  ;  tlie  dependent 
aide  ia  leťt  unattaehed,  and  the  gauze  dressinga  are  applied  as  usual. 
The  blood  and  secretíons  of  the  wound  make  tlieir  way  out  to  the  froe 
edge  of  the  oil-ailk  and  are  there  abaorbed  by  the  gauze.  When  the 
dressing  is  changed  the  oil-silk  ia  not  disturbeď,  ita  free  edge  ís  waahed 
and  the  uew  dreasing  applied.  Or  if  antiseptie  gauze  ia  not  attainable 
layers  of  mualin  wet  with  the  carbolic  solution  and  covered  with  cotton 
iiu-1  oil-ailk  may  be  substituted.  The  siuall  suuare  of  oil-ailk  protecta 
the  wound  from  contact  with  the  acid,  and  healing  goes  on  under  it  un- 
checked.  It  should,  bowever,  be  paintcd  over  with  collodion  to  make  it 
more  resiating,  or  should  be  double. 

"The  "tliroifjh  drainage"  propoaed  by  Prof.  Markoe1  has  fumíshed 
exccllent  rcsults.  It  is  based  úpon  the  theory  that  the  benefits  ob- 
tained  hy  the  use  of  carbolic  acid  are  due  aa  múch  to  ita  topical  action 
iijton  the  tiaaues  aa  to  ita  power  of  preventing  decompoaition.  Tlie 
method  has  been  extensively  and  successľully  employed  at  the  New  York 
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and  Bellevuc  Hospitals  during  the  pást  year  and  a  half  (1881).  One 
or  more  counter  openings  are  raade,  perforated  drainage  tubes  passed, 
and  injections  of  a  2£  per  cent.  solution  of  carbolic  acid  in  water  made 
three  or  four  times  daily.  The  wounds  are  covered  usually  with  a  thick 
layer  of  antiseptic  gauze  through  whick  the  ends  of  the  tubes  project, 
but  this  is  not  considered  essential,  a  simple  dressing  kept  wet  with  car- 
bolic acid  being  thought  sufficient. 

It  has  beeh  shown,  by  experiment  and  clinically,  that  while  the 
contact  of  carbolic  acid  with  a  granulating  surface  checks  suppuration 
it  also  retards  cicatrization,  and  therefore  I  prefer  to  follow  the  example 
of  the  pure  Listcrians  and  inject  the  wound  only  when  there  is  a  detinite 
reason  for  so  doing,  šuch  as  putrefaction,  excessive  suppuration,  or  in- 
flammation.  Still,  Prof.  Markoe  has  observed  in  several  cases  that  the 
injections  relieved  pain  or  soreness  so  markcdly  that  the  patients  asked 
to  háve  thera  repeated  more  frequently.  I  háve  heard  it  charged  that 
nccrosis  was  more  likcly  to  occur  under  this  than  under  the  Lister  treat- 
ment,  but  háve  never  observed  any  facts  that  substantiated  the  chargé. 
I  háve  used  it  a  nuniber  of  times  in  old  fractures  with  large  freely  sup- 
purating  cavities  and  inflamed  borders,  and  in  some  severe  recent  oncs  with 
múch  oozing,  and  háve  always  been  satisfied  with  the  results.  I  rccall 
one  čase  in  particular,  a  severe  compound  fracture  of  the  lower  third  of 
the  leg  with  a  projecting  fragment  and  large  lacerated  wound.  It  was  first 
seen  úpon  the  fourth  or  fifth  day  when  the  patient  presented  a  most  un- 
promising  outlook,  with  sub-delirium,  a  dry  tongue,  and  a  temperature 
of  104° ;  the  limb  was  múch  swollen,  the  wound  fetid,  and  its  edges  in- 
flaroed  and  boggy  for  a  considerable  dištance.  Drainage  tubes  were 
passed  to  either  side  of  the  leg  and  frequent  injections  made.  The 
temperature  fell,  the  wound  improved  rapidly,  and  the  patient  recovered 
without  necrosis,  although  for  some  time  the  end  of  the  upper  fragment 
was  exposed  and  bare  for  more  than  an  inch. 

GuérirCs  cotton  dre%&ing,  which  grew  rapidly  into  favor  in  France  in 
1871  in  the  treatment  of  amputations  and  excisions,  has  been  used 
successfully,  although  more  sparingly,  in  compound  fractures.  So  far 
as  can  be  judged  from  eurrent  publications  it  now  holds  a  plače  second 
to  the  antiseptic  method  in  French  hospital  practice.  The  method  con- 
sists  essentially  in  the  envelopment  of  the  limb  in  very  thick  layers  of 
cotton  batting  tightly  bound  on  with  a  roller  bandage  and  left  in  plače 
for  three  weeks.  The  principál  objection  to  it  in  the  treatment  of  frac- 
tures is  the  difficulty  of  securing  at  the  samé  time  efficient  contention  of 
the  fragment.  This,  however,  is  of  secondary  importance  when  the 
lesions  are  very  grave  and  the  question  of  amputation  is  impending ; 
under  šuch  conditions  the  surgeon  may  be  well  content  to  save  the  limb 
even  if  its  form  should  be  more  or  less  irregular,  and,  in  default  of  better 
means,  the  cotton  dressing  enables  him  to  do  this.  The  thermometer 
may  be  safely  depended  úpon  to  give  timely  notice  of  complications  oc- 
eurríng  about  the  wound. 

The  limb  and  the  wound  are  first  disinfected ;  then  the  entire  limb  is 
wrapped  in  successive  layers  of  cotton  batting,  the  thiekness  of  which 
when  tightly  compressed  with  a  roller  bandage  is  about  two  inches ; 
reduction  is  made  by  extension  and  counter-extension,  and  immobility 
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secured  by  a  gypaum,  stareli,  or  ailicate  of  sóda  bandage  applied  over 
all.  Guérin  advises  that  tlie  uniformity  of  tlie  coropression  shouid  be 
further  assured  by  tbc  applicatiou  of  a  second  roller  bandage  on  t  Im 
second  day,  and  if  this  ia  donc  it  mušt  of  course  precede  the  hardcning 
bandage. 

Verneuiľ  uses  a  modified  form  of  this  dresaing  wliíeh,  be  claims,  as- 
sures  a  better  retention  and  gíves  an  opportunity  for  inspection  of  tbe 
parta  without  disturbing  tbe  patient.  It  consists  of  a  Scultetu.s  in» 
ratus  with  the  addition  of  an  inner  layer  of  hroad  bands  of  cotton  batting 
corresponding  in  dírection  and  móde  of  applicatiou  to  the  layer  of  short 
bands.  (See  p.  160.)  Tbe  thickuess  of  tbe  layer  is  very  múch  less  than 
tbat  of  tbc  (íuérin  dresaing,  hut,  according  to  Venieuil,  its  efficiency  is 
as  great.  íle  further  covers  the  wound  with  a  patch  of  oil-silk  aa  above 
dMOribed]  and  lays  overit  compressea  wet  with  earbolized  water. 

Thť  ivflammatorif  j)rocexse«  that  may  supervene  in  the  progress  of 
the  čase  are  met  in  accordance  with  the  generál  pnnciples  of  surgery. 
Pua  tbat  has  burrowed  or  forincd  at  a  dištance  mušt  be  promptly  evacu- 
ated  ;  it  is  not  necessary  to  wnit  for  rluctuation  wheti  the  boggiuess  and 
tenderness  at  any  point  show  ao  clearly  what  ia  going  on  unďerneath,  or 
when  a  próbe  cati  be  passed  down  to  tbe  collection  through  the  mam 
wound.  Thcse  abscesses  nsually  communicate  with  the  main  cavity, 
and  it  is  dcsirable  that  drainage  tubea  shnnld  be  passed  through  from 
one  to  the  other. 

Inflamraation  about  the  wound  is  beat  coutrolled,  in  my  experienee,  by 
the  free  uae  of  tbe  wenker  carbolic  solution  in  ľreijtient  injectioiia  and 
úpon  compresses.  In  fracturea  of  the  fingera,  hand,  or  forearm,  with 
severe  inflammation  of  the  inter-muscular  spacea  of  tbe  iatter,  I  háve 
seen  múch  good  reault  from  ímroersion  of  the  Urob  for  several  houra  in  a 
bath  of  tepld  water  containing  one  per  cent.  of  carbolic  acid.  I  usnully 
keep  it  in  tbe  batb  during  tlie  greater  part  of  tbe  day,  coveríng  it  in 
the  intervals  and  at  night  w'tth  compresses  wet  with  tbc  two  and  a  balf 
per  cent.  solution,  and  continuitig  this  tratil  the  intlamtnation  substdM. 

Prof,  Hamilton  recommends  the  use  of  compresses  of  sheet  Hut  kept 
constantly  wet  with  water  at  tbe  temperature  of  95°  to  100°,  or,  in 
tbe  caae  of  gangrcne,  actual  or  impenvling,  1(10°  to  110°. 

The  use  of  cold,  either  by  the  ice-bag  or  irrigation,  has  been  recora- 
mended,  hut  the  weight  of  evidence  ia  now  against  it.  típillmann*  says 
it  is  actually  harmful  in  fracturea  of  the  arm  or  thigh,  oi'ten  useful  in 
thoso  of  tbe  forearm  or  leg,  and  "  yielda  marvellous  results  when  appľied 
to  injuries  of  the  hand  or  ťoot."  Used  úpon  a  badly  contused  wound  it 
will  almoat  certainly  cause  gangrenc  In  šuch  cases  a  light  well-madc 
poulticc  may  sometiinea  be  used  with  advantage. 

If  suppuratíon  is  prolonged  ít  may  be  profuse  and  uudermine  the 
patienťs  strength  to  šuch  a  degree  as  to  render  tbe  sacrifice  of  the  limb 
necessary  to  the  preservation  of  his  life  ;  or  it  may  be  slight,  the  wound 
being  reduced  to  a  simple  ainua,  and  the  ťmeture  so  well  Consolidated  as 
to  make  tbe  Hrob  useful.     Botb  results  are  more  rare  than  they  were 
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formerly.  Sinuses  are  kept  u|>  by  caries,  uecrosis  of  portiona  of  tlie 
callus  or  of  splinters,  and  by  foreign  bodies  iutroduced  at  the  tinie  tlie 
fracture  was  received.  When  due  to  caries  they  umy  smuetiiues  be 
cured  by  stimul  a  ti  ng  iineetiuiis  sneh  as  the  sulpliate  oť  copper  OPof  fcinc, 
or  Yillate's  líqodd.  When  due  to  necrosis  or  the  presence  oť  foreign 
bodiea  they  mušt  be  enlurged  and  tlie  caoae  removcd.  This  omy  reqmn 
llie  euiting  awiiy  of  a  portíou  of  tlie  callns,  and  it  should  be  dotie  thor- 
oughly.  The  antiwptic  method  has  furuishcd  soine  rapid  and  coniplete 
cni'.'s  in  this  elassof  cases. 

Kor  the  treatment  oť  otlicr  complications  the  rcuder  is  reťerred  to  the 
precedJBg  chapter. 

The  Banie  principles  imd  details  of  treatment,  raoditicd  somewhat  by 
tlie  differeut  aiiatoniical  conditious,  are  applieable  to  the  treatment  of 
ôompound  fraeturet  eommunicating  uitň  or  ittooíving  </  largt  joint. 
Tlie  antifleptic  method  has  wrought  au  even  grcater  ehange  iu  the  treat- 
niini  of  this  variety  tban  in  tlie  less  complicated  ones  oť  tlie  shaft,  aud 
'e  now  tho  rule  to  aave  the  Hrab  where  formerly  it  WH  the  ftxaeption. 
i'he  opening  into  the  joint  mušt  be  enhirged  if  necesäary,  or  free  incisiona 
iade  to  insure  thorough  disiuťection  and  drainage ;  this  seema  to  be  tbc 
:>pital  point  in  tbc  treatment,  for  if  the  casc  does  well  it  doea  well  Írom 
'  k  very  first,  ťrom  the  moment  of  tbc  primáry  cleansing.  In  tracturea 
I  ílu'  apper  extremity  with  múch  Bh&tteriug,  the  broken  surfaces  of  the 
■■■m-  umy  iidvaiitageously  be  made  rcgular  by  a  formal  excision,  heeause 
ratlser  tban  solidity  is  sought  for;  wbile  in  the  lower  límb  under 
nilar  ciremnstancea  as  niuch  of  the  bone  should  bc  preserved  as  is  pos- 
"n  order  tliat  tbc  support  may  be  solid  even  if  tlie  mobility  is  lost. 
hu  poinied  oni  clearly  the  change  efťected  by  the  autisoptie 
metliod  in  tbc  indioatioiis  for  reseetion  aťter  compound  fracturca  ol '  joims 
io  Donsequence  of  their  diminiehed  gravity  when  treated  conservatívely 

»  under  the  Lister  dressing.  The  aurgeon  can  advantageously  wait  in 
doubtťul  eases,  as  Von  Langenbeck1  also  showed  by  liis  analysis  of  tlie 
n.'.-nlt.i  obt.iinedafter  gunsbot  woundsof  joinu,  utitíl  the  paria  shall  háve 
lbo«D  ihe  liuht  of  their  ability  to  repair  tlieir  injuries  onaíded,  and 
theii,  iť  neees.-ary,  amputation  or  secondary  reseetion  eau  bc  uudertaken. 
Tlie  r\pcrience  of  both  tbese  surgeona  bas  shoivn  that  tlie  applieability 
i  .ť  j  :nľuil  exeíŕioii.-  is  .-ri.'iiteľ  than  bas  been  BUppoaed,  of  excisions,  that 
i*,  i  n  irbieh  only  a  portion  oť  the  artieular  surťace  is  removed,  whetlier 
it  be  the  entire  end  oť  one  of  the  members  or  eontiguous  porlions  of  both. 
fostaad  of  a  formal  excision,— that  is,  oť  ;m  opera tion  uonsisting  in  tlie 

ľ v;il  o  f  dll   ťree  or  fissured  splinters  and  the  regula  ri  ta  tion  of  the 

endsof  tbebone, — Ollier  limita  liis  intorferenoa  to  the  reruoval  tí  foreign 
iíid  eotnplctely  detacbed  splinieľ-j.  leaving  those  that  are  atill  ad- 
itrent  to  the  perioateuni,  even  if  only  partially  so.  The  death  of  a 
Ipliater  is  due  not  so  múch  to  tbc  trnumatisra  aa  to  the  anbaaqtunt  intlain- 
matiou  and  auppuration.  If  these  are  avoided  the  aplinter  preaema 
s  vitality  as  aťter  siuiplc  fracture.     The  matu  eondition  of  auccoss  ís 


■i  pansemenU  uitiieptiqne*,  in  R«rn«  Hsi 

10SO  pp.  ■■■!■;  itnrl  1131. 
»  Arcliív  flir  Elluiaohe  Chirurgie,  1S74,  vol.  stí. 
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tliat  the  cavity,  and  in  this  term  are  included  all  the  pouches  of  the  syno- 
vial  sac,  sball  be  efficiently  drained,  and  therefore  Ollier  multiplies  his 
counter-openings  and  drains,  and  diminishes  the  number  of  his  suturcs. 

M  r.  Lister' s  practice,  according  to  Cheyne,1  is  to  enlarge  the  opening 
frecly  when  it  communicates  directly  with  the  joint,  and  to  wash  out  the 
cavity  with  the  1  in  20  carbolic  solution  if  the  wound  is  seen  within  an 
hour  or  two  of  its  receipt,  or  with  the  1  in  5  alcoholic  solution  if  a  longer 
tíme  has  elapsed,  using  a  gum  catheter  in  order  to  reach  all  its  recesses. 
If  the  communication  with  the  joint  is  through  a  fissure  in  the  bone,  as 
in  fracture  of  the  lower  third  of  the  ferour  with  splitting  of  the  con- 
dyles,  he  makes  a  separáte  incision  into  the  joint  at  a  point  suitable  for 
drainage,  washes  it  out,  and  inserts  a  drainagc-tube  at  each  opening. 

Gunshot  fractures  owe  their  special  gravity  to  the  shatteríng  of  the 
hone  and  the  contusion  of  the  soft  parts,  conditions  which  render  suppu- 
ration  inevitable,  and  increase  the  probability  of  the  occurrence  of  severe 
osteomyelitis.  The  necessity  for  the  rigorous  employment  of  the  anti- 
septic  method  is  therefore  all  the  greater,  and  experience  has  shown  that 
its  results  are  favorable.  Sorae  of  these  results  háve  been  already 
quoted  in  Chapter  II.,  together  with  the  choice  of  opera titfn  in  the  inju- 
ries  of  the  difťerent  limba.  Sufficient  experience,  perhaps,  has  not  yet 
been  accumulated  to  show  how  far  conscrvative  treatment  may  be  safely 
carried,  but  the  facts  collected  from  the  Holstein,  Austrían,  and  Franco- 
German  wars,  and  so  carefully  analyzed  by  Von  Langenbeck,  and  the 
scattered  reports  of  some  army  surgeons  after  the  more  recent  wars, 
prove  that  in  gunshot  as  in  other  compound  fractures  an  attempt  to  pre- 
serve  the  limb  may  be  made  under  antiseptic  precautions,  without  increas- 
ing  the  risk  to  the  patienťs  life,  if  prompt  recoursc  is  had  to  secondary 
amputation  or  excision  when  the  indications  for  them  appear.  It  seems 
not  unlikely  that  when  the  bone  is  covered  by  thick  layers  of  musel  e,  as 
in  the  thigh,  Prof.  Markoe's  method  of  "  through  drainage"  with  fre- 
quent  injections  would  be  especially  useful  in  the  first  week  by  promptly 
removing  the  gangrenous  shreds  cast  off  from  the  sides  of  the  wound,  and 
by  assuring  an  asepticity  which,  perhaps,  could  not  be  obtained  by  a 
single  irrigation  at  the  first  dressing. 

Immediate  amputation  aťter  compound  fracture  is  indicated  when 
there  exist  in  addition  injuries  to  the  main  bloodvessels  which  make  the 
preservation  of  the  limb  impossible,  or  to  the  nerves  which  would  render 
it  useless,  or  to  the  soft  parts  so  extensive,  or  in  šuch  positions,  that  the 
cicatrix  would  ereate  a  disability  greater  than  that  of  the  loss  of  the 
limb,  or  when  the  bone  is  literally  smashed  over  a  great  extent  and  the 
neighboring  joints  are  involved. 

Secondary  amputation  finds  its  indications  in  profuse  and  prolonged 
suppuration  that  cannot  be  checked  and  that  endangers  the  patienťs  life, 
or  after  a  failure  to  keep  the  wound  aseptio  and  the  consequent  destruc- 
tion  of  parts  which  it  had  been  thought  possible  to  save,  or  in  similar 
conditions  in  articular  fractures  when  excision  is  contra-indicated. 

There  will  always  be  cases  in  which  the  greatest  uncertainty  and 
anxious  doubt  will  be  felt  by  the  surgeon,  and  this  doubt  is  by  no  means 

i  British  Med.  Journal,  Nov.  29,  1879,  p.  859. 
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greatest  in  those  whose  experience  is  the  least  extensive,  since  a  single 
fiulnre  may  leave  a  painťul  impression,  or  háve  a  weight  that  many  suc- 
eewes  cannot  remove,  or  entirely  overcome.  But,  in  consideration  of  its 
importance,  I  raay  repeat  that  we  háve  in  the  antiseptic  method  a  means 
of  safely  postponing  the  decision  in  these  doubtful  cases,  of  giving  the 
patient  the  chance,  and  waiting  until  he  has  shown  his  ability  or  his 
mability  to  profit  by  it. 

If  amputation  is  considered  necessary  iramediately  after  the  accident 
it  should  be  performed  without  delay,  for  all  are  agreed  that  the  dangers 
of  the  operation  are  increased  by  the  necessity  of  cutting  through  the 
inflamed  tissues  of  a  feverish  patient.  Experience  has  also  shown  that, 
the  periód  for  imraediate  amputation  having  passed,  it  is  better  to  wait 
until  suppuration  has  become  fairly  established  and  the  generál  reaction 
and  acute  inflatnmatory  condition  of  the  parta  háve  subsided.  But  this 
is  not  to  be  taken  as  a  fixed  and  inflexible  rule,  for  many  surgeons  hold, 
and  with  apparent  reason,  that  although  the  results*  of  late,  secondary, 
amputation  are  statistically  better  than  those  of  amputation  performed 
duríng  the  acute  inflammatory  periód,  yet  many  patients  whose  opera- 
tions  are  postponed  succumb  before  the  periód  considered  fit  for  the  ope- 
ration has  been  reached,  and  this  mortality  should  be  added  to  that  of 
the  secondary  amputations  in  making  the  comparison.  Instances  are  not 
lacking  in  which  amputation,  under  conditions  which  raade  the  preserva- 
tion  of  the  patienťs  life  in  either  čase  apparently  hopeless,  has  resulted 
successfully. 

In  conclusion,  I  may  quote  some  of  the  sentences  with  which  a  surgeon1 
of  large  experience  terminates  his  consideration  of  this  subject.  "  This 
question,"  he  says,  "  of  the  propriety  of  amputation  is  one  of  the  most 
difficult  which  the  surgeon  has  to  solve,and  it  is  impossible  to  state  čate- 
gorically  what  cases  need  it,  and  what  cases  can  recover  without  it.  In 
doubtful  cases  I  lean  always  towards  preservation  of  the  limb,  and  while 
recognizing  that  primáry  amputations  are  less  dangerous  than  secondary 
ones,  I  prefer  to  také  the  chance  of  saving  the  limb.  But  when  it  be- 
comes  clear  that  all  hope  of  doing  this  is  lost,  I  do  not  allow  myself  to 

be  stopped  by  the  gravity  of  the  situation I  believe  one  is 

justified  in  amputating  so  long  as  purulent  infection  (pyiemia)  has  not 
actually  taken  plače.  The  cases  quoted,  and  tlie  number  could  be  in- 
creased, prove  this  sufficiently.  .  .  .  Finally,  we  may  be  called  úpon  to 
amputate  to  protect  the  patient  from  the  consequenccs  of  suppuration 
and  hectic  fever.  At  what  periód  should  the  decision  be  made  ?  Úpon 
this  point  I  can  say  nothing  positive.  Each  čase  presents  special  indi- 
cations.  The  only  recommcndation  I  can  oflfer  is  not  to  wait  until  the 
patient  is  completely  exhausted  by  the  suppuration." 

I  append  also  a  few  of  the  late  Prof.  Cowling's  u  Aphorisms  on  Frac- 
tures  '  because  they  present  the  ideas  in  a  compact  and  easily  remem- 
bered  form : — 

"  With  the  improvcd  methods  of  treatment  the  danger  to  life  and  limb 
in  compound  fracture  has  been  reduced  to  šuch  an  extent  that  former 
laws  for  determining  the  question  of  amputation  are  to  be  recast." 

1  Valette,  in  the  Dict.  de  Méd.  et  Chir.  Pratiques,  article,  Fracture,  p.  502. 
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"  The  best  tíme  to  dress  any  fracture  is  immediately  after  its  occur- 
rence/" 

"  Temporary  dressings  are  only  to  be  used  when  the  materials  for 
permanent  dressings  are  not  to  be  obtained,  or  for  the  purpose  of  moving 
the  patient." 

"  The  indications  for  treatment  of  fracture  are,  firet,  reduction  of  the 
fragments  of  bone,  second,  their  immobilization." 

"  Perfect  immobilization  is  only  to  be  obtained  when  the  joints  con- 
tiguous  to  the  fracture  are  secured ;  and  there  is  no  law  more  important 
than  this  in  fractures  of  the  lower  extremity." 

"  One  of  the  commonest  reasons  for  the  failure  and  disaster  in  the 
treatment  of  fracture  arises  from  the  fact  that  bone  and  muscle  only  are 
considered,  and  bloodvessels  and  nerves  are  left  out  of  sight." 

u  Carved  and  manufactured  splints  generally  fit  nobody,  and  are  to  be 
rejected  as  not  only  expensive  but  damaging.  Deal  board,  pasteboard, 
and  tlie  materials  for  the  plastic  apparatus  forra  all  the  appliances  needed 
by  the  surgeon." 

"  The  application  of  a  bandage  immediately  to  the  skin,  whether  as  a 
protection  or  to  prevent  muscular  spasm,  has  resulted  in  šuch  disaster, 
that  it  is  one  of  the  curiosities  of  surgery  how  it  could  be  repeated  at 
this  day.  When  cotton  is  placed  over  šuch  a  bandage  it  forms  an  ab- 
surdity  scarcely  credible  in  a  man  of  ordinary  sense." 

"  Comfort  is  the  sign  that  a  fracture  has  been  properly  dressed.  .  . 
The  generál  law  is  that  pain  should  speedily  subside  when  the  dressings 
are  not  at  fault." 

44  Frequent  dressings  of  fractures  for  the  purpose  of  examination  are 
not  only  useless  but  hurtful." 

"  Wlíenever  it  is  possible,  after  the  dressing  of  a  fracture,  it  should 
be  seen  again  in  a  few  hours,  and  the  čase  should  receive  daily  attention 
in  its  earlier  stages." 

4i  The  surgeon  is  to  regard  not  only  the  welfare  of  his  patient,  but  his 
own  reputation.  To  this  end  he  ought  to  give  fair  warning  of  possible 
ill  results.  .  .  .  There  is  one  thing  which  the  law  is  slow  to  excuse 
— neglect." 
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CHAPTER    IX. 

PSEUDARTHROSIS  AND  DELAYED  UNION. 

In  a  relatively  small  number  of  fractures  of  the  shaft  of  long  bones 
it  is  found  on  examination  of  the  lirab  at  the  expiration  of  the  periód 
which  is  usually  sufficient  for  the  completion  of  repair  that  the  frag- 
naents  are  still  movable  úpon  each  other.  The  degree  of  this  mobility 
and  the  length  of  time  during  which  it  persists  are  variable.  When  it 
is  slight  and  but  a  few  weeks  or  months  háve  elapsed  since  the  injury 
was  received,  it  is  usually  spoken  of  as  delayed  union  ;  when  more  free 
and  painless,  and  when  several  months  háve  passed  the  condition  is  de- 
scribed  as  a  pseudarthrosis.  The  distinction  has  an  importaut  practical 
value,  for  it  has  múch  weight  in  determining  the  choice  of  a  method  of 
treatment;  union  that  is  siraply  delayed  will  often  become  complete,  that 
is,  the  existing  soft  callus  will  complete  its  natural  evolution  by  ossify- 
ing,  by  the  aid  merely  of  a  dressing  that  immobilizes  the  parts,  while  a 
pseudarthrosis  can  be  overcome  only  by  operative  measures  of  greater 
or  less  severity. 

Delayed  union  that  does  not  terminate  in  pseudarthrosis  causes  but 
little  inconvenience  beyond  the  prolongation  of  the  treatment,  but  pseu- 
darthrosis may  result  in  a  disability  so  complete  that  amputation  of  the 
Hrab  is  sought  as  an  amelioration.  This  is  rare,  and  is  found  only  in 
the  lower  extremity ;  pseudarthrosis  of  either  the  arm  or  forearm  can  be 
sufficiently  controlled  by  mechanical  appliances  to  enable  the  patient  to 
make  good  use  of  the  limb,  and  e  von  in  so  m  e  cases  the  abnormal  mobility 
is  so  slight  that  no  additional  support  is  needed. 

Fibrous  union  of  a  fractured  short  spongy  bone  or  the  expanded  ex- 
tremity of  a  long  one,  or  between  an  apophysis  and  the  bone  from  which 
it  has  been  torn  is  not  usually  spoken  of  as  pseudarthrosis,  and,  as  has 
been  elsewhere  shown,  is  a  common  result  aftcr  fracture  of  the  patella 
and  of  apophyses  to  which  powerful  muscles  are  attached. 

Norris,1  who  wrote  the  first  elaboráte  article  úpon  this  subject,  one 
that  has  served  largely  as  the  basis  of  most  subsequent  ones,  described 
four  varieties  of  incomplete  union,  which,  however,  if  differences  in 
degree  are  disregarded,  may  be  reduced  to  two:  lst,  those  in  which  a 
more  or  less  extensive  fibrous  bánd,  with  or  without  nodules  of  bone  de- 
veloped  in  it  or  on  the  surface  of  the  fragments,  unites  the  latter ;  2d, 
those  in  which  an  actual  joint  with  a  capsule  and  cartilaginous  surfaces 
is  formed  by  the  broken  ends.  The  second  form  is  rare ;  the  first  is  the 
common  one  and  presents  several  important  difterences  in  degree. 
Thus,  the  ends  of  the  bone  may  be  in  good  position  and  enveloped  in  a 

1  Am.  Journal  Med.  Sciences,  1842,  vol.  xxix.  p.  13. 
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largc  callua  which  lacka  only  oaaífication  to  make  the  iinion  perfect.  It 
is  an  arreat  of  tlie  normál  proceas  oť  repair  at  a  comparatively  late 
periód,  may  be  reeoirnissed  by  tlie  presence  of  the  callua  and  tlie  psín 
cauaed  in  it  by  communicated  movements,  and  ia  amenable  to  treatractit 
by  simple  methoda  which  favor  or  exeite  oasification.  Or  tlie  union  roay 
cnnaist  of  a  longer  or  snorte  r,  more  or  leaa  volu  tni  uous  bvmdle  of  fibrous 
tí  astí  e  uniting  tlie  bonea  end  to  end  when  they  háve  been  kept  in  poaition, 
or  laterally  when  they  háve  oveľ-ridden.  Tbc  ends  of  the  bones  are  altered 
by  a  foruiative  or  rarefying  oateitis  which  pťoducefl  in  the  ono  čase 
cloanre  of  the  mediillary  canal  by  a  bony  de  poši  t,  and  nodules  iipon  tlie 
aurfacc,  in  the  other  the  absorption  of  prominent  pointa  and  anglea,  and 
tlie  rednetion  of  the  ends  to  conical  pointa.  In  a  reiu:iľkiil>Ii;  mul  <-s- 
coptional  čase  quoted  by  Norris  trom  tlie  TSouhm  3f«dieal  and  Surgieal 
Journal,  Júly  lltfi,  18:i8,  p.  308,  a  lad,  18  yeara  oM,  broke  bi-  rigol 
humerua  ncar  ita  middle  ;  wbile  repair  vraa  appnreiitly  progresaing  favor- 
ably  ho  fcll  and  again  broke  tlie  arm  at  the  samé  plače.  Thia  time  the 
fragmente  not  only  fa'ded  to  unite  but  disapin-ared  ^radually  by  absorp- 
tion until  all  the  bone  bctween  tlie  shonlder  and  the  elbow  had  dísan- 
peared.  Wlien  laat  seen,  cightoen  yeara  later, tlie  arm  hnng  Ioom  trom 
tlie  shoulder  and  could  Vie  twisted  twice  cotnpletely  around  without  pain. 
On  traction  it  ivould  extend  to  a  length  eiinal  to  that  of  the  other,  and 
t-hen  if  rcleased  would  immediately  ahorten  about  six  inehea.1  Agna** 
refers  to  a  čase  under  hia  own  obaervation  in  which  balf  the  humertis 
had  disappeared  in  eigbt  years  after  fracture.  Gurlt  quotes  a  some- 
what  similar  ense  reported  by  Feacoek.'  A  lad,  18  yeara  old,  had  a 
pseudarthrosis  of  tbc  femur  that  had  lasted  ten  montha  and  waa  thea 
treated  uusuccessfully  by  resectíon.  Thrco  montba  later  the  limb  m 
amputated  on  aecount  oť  prolonged  auppuration  and  hectic  fever.  It 
showed  serous  infiltration  of  the  connective  tiasue,  marked  atropby  of 
the  musclea  and  espcoially  of  the  bone  which  eonsisted  of  líttie  more 
than  a  shell  one-teuth  of  an  inch  thick  at  tlie  thickest  part.  The  lowor 
fragment  waa  even  tbinner,  and  where  tlie  two  ľragments  were  in  contact 
the  spongy  tiaaue  had  been  entirely  abaorbed.  The  atrophy  ínvolved 
the  entire  lower  end  of  the  bono,  which  could  be  eaaíly  cut  with  a  knife. 
The  tibia,  fibula,  and  bones  of  the  foot  were  aoftened,  and  theír  conipact 
tiaaue  had  been  in  part  replaced  by  marrow. 

The  mobility  in  tbeae  cases  of  fibrous  union  dependa  úpon  tlie  length, 
number,  and  poaition  of  the  eonnectiug  banda.  When  the  Fragmente 
override  for  a  considerable  dištance,  u  in  a  ti  no  speoimen  oť  unumted 
fracture  of  the  upper  tbird  of  the  femur,  whieli  ia  preserved  in  tlie  Belle- 
vue  lloapital  Muaenm  and  waa  také  n  from  a  pat  ie  ti  t  at  otte  time  under  my 
čare,  and  are  supportcd  by  contact  with,  and  fibrou3  attaehmcnta  to, 
bony  prominencea  the  mobility  will  be  very  slíght  and  tlie  limb,  perhaps, 
useťttl ;  when,  on  the  other  bánd,  they  are  end  to  ond  and  the  union 
COnflífltfl  only  oť  slight  fibrous  banda,  or  even  of  merely  a  tibrous  tbick- 
ening  of  the  adjohiing  museular  layers,  the  mobility  nmy  be  very  free. 

1  Thti  man  ňirá  .it  tlie  ag»  of  70,  *ml  tlie  rr-port  of  tlie  ftulupay  is  giren  in  the 
Braton  Mcl.  nnrt  Pur;;.  Jotirniil,  Oťtober  Mlth,  1H72. 

•  Surgery,  rot.  i.  p.  746. 

•  Loiidoti  HihI.  (iiut-ttf,  1S3S-39,  vpi.  li.  p.  847. 
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In  the  other  form  an  actual  joint  is  forraed,  the  ends  of  the  bones  are 
more  or  less  enlarged  by  new  deposits,  rounded  and  smooth,  and  covered 
entírely  or  in  part  by  cartilage.    They  are  united  by  a  complete  periph- 
eral  capsule  and  moistened  by  a  liquid  resembling  synovia.     The  por- 
tioos  of  the  contiguous  surfaces  not  covered  by  cartilage  are  eburnated 
and  roade  smooth  by  friction  úpon  each  other.     Although  I  háve  met 
with  no  recorded  čase  in  which  i  t  is  distinctly  stated  that  the  cartilagi- 
nous  character  of  the  tis3ue  covering  the  ends  of  the  bones  was  deter- 
mined   by  microscopical   examination,  and  although  it  is   known  that 
wounded  cartilage  repairs  itself  usually  by  fibrous  tissue,  yet  I  believe  the 
tissue  to  be  reál  cartilage,  in  some  cases  at  least,  because  ic  has  been  de- 
mon8trated  to  be  so  in  one  čase1  of  ťalse  joint  established  intentionally  by 
operation,  and  because,  as  we  háve  seen,  the  callus  is  cartilaginous  during 
one  periód  of  its  development.     It  seems  justifiable  to  assume  that  por- 
tions  of  this  cartilaginous  callus  may  persist  and  remain  as  articular  car- 
tilage just  as  portions  remain  in  the  normál  embryonal    formation  of 
bones  and  joints.     An  additional  point  of  resemblance  to  normál  joints 
is  found   in  the  loose  cartilages  which  are   occasionally  found  within 
these  joints  of  new  formation.     A  specimen  of  this  kind  is  pictured  in 
the  firat  volume  of  Holmes's  System  of  Surgery.     Garlt2  collected  five 
cases  of  this  form  of  pseudarthrosis  in  the  arra,  three  in  the  forearm, 
and  two  in  the  thigh,  verified  by  po3t-mortem  examination. 

Pseudarthrosis  is  not  easily  produced  intentionally  in  animals,  but 
Breschet  succeeded  in  obtaining  six  specimens  which  showed  distinct 
cavities  with  capsular  ligaraents  and  synovial  liquid.  The  synovia  appeared 
at  the  latest  on  the  twenty-seventh  day,  and  the  older  tho  fracture  the  more 
had  the  walls  of  the  cavity  lost  their  pink  color,  and  become  smooth  and 
polished  on  the  inside,  and  showed  externally  the  appearance  of  fibro- 
cartilage.  The  cansule  surrounded  the  broken  ends  and  was  continuous 
with  them.  In  some  cases  he  found  the  broken  surface  of  an  opaque, 
white  color,  glistening  like  synovial  membráne,  and  covered  by  tissue 
resembling  articular  cartilage.  A  periód  of  eighty-five  days  was  suffi- 
cient  for  the  production  of  this  condition  in  a  dog. 

The  difľerent  statistics  and  estimates  that  háve  been  published  con- 
cerning  the  frequency  of  failure  of  union  as  compared  with  the  total 
number  of  fractures  vary  within  wide  limits,  but  all  agree  in  making  it 
8mall.  The  following  are  taken  from  Norris,  Gurlt,  and  Agnew  :  Pier- 
son  found  only  1  čase  in  367  fractures  treated  in  the  Massachusetts  Gen- 
eral Hospital ;  Lonsdale  only  5  or  6  in  4000  fractures  treated  in  the 
Middlesex  Hospital  in  London ;  Stanley  remembered  none  in  sixteen 
years  at  St.  Bartholomew's  Hospital  in  London,  and  Mr.  Callender3  says 
that  in  the  seven  years  ending  in  1867  there  had  been  treated  in  the 
samé  hospital  2876  fractures,  exclusive  of  those  of  the  upper  extremi- 
ties,  and  u  with  the  exception  of  certain  fractures  of  the  patella  and 
neck  of  the  thigh  bone  there  had  been  but  one  čase  of  non-union." 
There  was  none  in  946  cases  of  fracture  treated  in  the  Pennsylvania 

1  Sayre'a  Orthopedic  Surgery,  1876,  p.  442. 

'  Loc.  cit.,  p.  502. 

•  Med.  Cliir.  Trans.,  vol.  li.  p.  14S. 
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Hospital  between  1830  and  1839,  and  Agnew  says  he  could  learn  of 
none  among  the  6480  ťractures  treated  in  the  samé  hospital  between 
1850  and  1874.  Amesbury  alone  speaks  of  it  as  "  by  no  means  un- 
common,"  and  places  his  personál  experience  at  56  cases.  The  conclu- 
sion  to  be  drawn  is  that  it  is  exceptionally  rare  under  proper  treatment, 
and  that  when  it  occurs  under  šuch  circumstances  it  is  generally  due  to 
a  definite,  recognizable  cause  independent  of  the  treatment. 

The  cases  contained  in  the  tables  of  Norris,  Gurlt,  and  Agnew  are 
divided  as  follows  among  the  difiFerent  bones : — 


1 

j      Norris  (1842). 

Ourlt  (IS61). 

Agnew  (1878). 

Fcmur 

Leg  (one  or  both  bones)     . 

Humerus 

Forearm  (one  or  both  bones) 

48 
33 
48 
19 

32perct. 
22      " 
32      " 
12      k4 

132 

131 

165 

50 

27perct. 
27      " 
34      " 
10      '4 

155 

180 

219 

76 

24perct 
28      •' 
84      " 
12      " 

143 

478 

630 

I  presume  that  all  of  Norris's  cases  are  included  in  both  the  other 
lists,  and  probably  most,  if  not  all,  of  Gurlťs  are  included  in  Agnew's, 
therefore  the  three  lists  cannot  be  added  together  to  make  a  grand  total. 
Furthermore,  these  figures  do  not  represent  an  equal  number  of  cases, 
for  many  of  the  cases  appear  several  times  in  each  list  under  the  different 
methods  of  treatment.  It  will  be  noticed  that  the  percentages  of  Gurlťs 
and  Agnew's  eorrespond  very  closely,  and  that  in  them  the  pseudarthro- 
ses  of  the  humerus  are  the  most  numerous,  and  those  of  the  forearm  the 
fewest.  By  reference  to  the  generál  statistics  given  in  Chapter  I.  it 
may  be  scén  that  fractures  of  the  humerus  are  relatively  few  when  com- 
pared  witli  those  of  the  other  large  bones  of  the  extremities,  and  conse- 
quently  tlie  porcentage  of  the  cases  in  which  union  fails  after  fracture 
of  the  humerus  is  múch  greater,  even  in  comparison  to  others,  than  the 
above  lists  indicatc  when  taken  alone.  Agnew's  list  contains  37  cases 
of  non-union  of  both  bones  of  the  forearm,  23  of  the  rádius  alone,  and 
16  of  the  ulna  alone ;  94  of  both  bones  of  the  leg,  84  of  the  tibia 
alone,  and  only  2  of  the  íibula. 

Gurlťs  anály sis  shows  the  samé  preponderance  of  pseudarthrosis  as 
of  fracture  in  males,  and  the  greatest  frequency  of  both  between  the 
ages  of  20  and  30  years  ;  but,  on  the  other  hand,  an  important  difference 
in  childhood.  While  his  generál  statistics  show  that  fractures  are  alraost 
as  frequent  in  tlie  íirst  ten  years  of  life  as  they  are  in  the  third  decade, 
during  which  they  are  more  frequent  than  in  any  other,  the  proportion 
of  pseudarthrosis  in  the  samé  periods  is  only  as  1  to  8.  This  rarity  of 
non-union  in  childhood  is  doubtless  due  to  the  vigor  of  the  healing  pro- 
cess  at  that  age.  His  statistics  show  further,  in  contradiction  of  a  rather 
widely  held  opinion,  that  advanced  age  is  not  unfavorable  to  repair,  and 
that,  all  things  considered,  non-union  is  more  common  in  the  prime  of 
life  than  at  any  other  periód.  Norris  claimed,  on  the  strength  of  re- 
eorded  observations  and  daily  experience,  that  advanced  age  was  not  to 
he  considered  among  the  causes  of  non-union,  and  quotes  some  cases  in 
which  union  took  plače  within  the  usual  time  in  very  old  pat  i  en  ts. 
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The  causes  of  delay  or  failure  of  union  are  generál  and  local,  those 
which  lie  in  a  constitutional  vice  or  temporary  deterioration  of  the  con- 
dition  of  the  patient,  and  those  which  lie  in  the  fracture  itself  or  the 
asftociated  injuries.  These  causes  raay  act  simultaneously  or  separately, 
and,  as  may  be  inferred  from  what  has  been  said  concerning  the  rarity 
of  this  result,  are  by  no  means  certain  to  produce  it  in  any  given  čase 
in  which  they  may  be  operative.  The  repair  of  a  fracture  requires  a 
special  productive  effort  on  the  part  of  the  injured  tissues,  and,  as  is  seen 
occasionally  after  injury  of  other  parts,  the  resources  of  the  organism 
are  sometimes  insufficient  to  meet  the  demands  made  úpon  them ;  the 
local  causes  are  usually  mechanical. 

The  generál  causes  to  which  the  occurrence  of  pseudarthrosis  has  been 
attributed  in  different  cases  are  tabulated  by  Gurlt,  who  follows  Norris 
in  this  quite  closely,  as  follows  : — 

1.  Syphilis. 

2.  Pregnancy. 

3.  Physical  deterioration. 

a.  Due  to  a  drain  úpon  the  systém  (hemorrhages,  lactation). 
é.  Due  to  generál  debility  (especially  from  insufficient  nourish- 
ment). 

4.  Advanced  age. 

5.  Severe  acute  diseases  (typhoid  fever,  variola,  etc). 

Of  each  of  these  except  the  fourth  he  quotes  a  few  instances,  but 
couples  them  with  others  to  show  that  the  influcnce  is  a  slight   one. 
Of  the  fourth  he  quotes  only  cases  to  show  that  prompt  union  is  possible 
in  very  old  people,  and  refers  to  the  statistics  already  given  to  prove 
that  the  frequency  of  non-union  is  not  disproportionately  largc  in  old  age. 
Of  the  local  causes  the  samé  raay  be  said  as  has  just  been  said  con- 
cerning the  generál  ones ;  any  one  may  prevent  or  delay  union,  but 
Hone  will  certainly  do  so.     Some  act  mechanically,  some  by  change  in 
the  blood  or  nerve-supply  of  the  parts,  others  by  modifying  the  produc- 
tive process  either  directly  by  disease  in  the  broken  ends  of  the  bones, 
or  indirectly  by  inflammation  of  the  surface  of  the  limb.     They  may  bo 
<iivided  as  follows  for  detailed  consideration : — 

1.  Unfavorable  relations  or  conditions  of  the  fractured  parts. 

2.  Interposition  of  a  foreign  body. 

3.  Defective  innervation. 

4.  Defective  blood-supply. 

5.  Disease  of  the  bone. 

6.  Inflammation  on  the  surface. 

7.  Defective  treatment. 

1.  The  unfavorable  relations  or  conditions  of  the  fractured  parts  con- 
sist  in  separation  of  the  broken  surfaces  by  over-riding  or  extréme  lateral 
displacement  of  the  fragments,  and  loss  of  substance  by  splintering,  re- 
section,  or  necrosis.  Lack  of  contact  between  the  broken  surfaces  is 
the  most  frequent  cause  of  non-union,  and  i  t  is  observed  not  only  when 
the  ends  of  the  fragments  are  separated  longitudinally,  but  also  when 
the  Hne  of  fracture  is  oblique  and  one  of  the  fragments  has  the  constant 
tendency  to  lateral  displacement  which  has  been  mentioned  elsewhere 
as  common  in  some  fractures  of  the  tibia.     Not  only  does  the  actual 
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Mpention  Mt  unfavorably,  but  the  mobility,  which  alone  allowa  tlie 
Mpuation  to  také  plače  after  reduction  has  been  raade,  adds  anotlier 
obatacle  to  union.  Loaa  oF  substance  due  to  partial  necroais  of  one  or 
both  fragmente  is  lesa  likely  to  cause  nou-uniou  than  loss  of  substance 
due  to  cotnminution  or  resection,  becauae  in  tlie  forme  r  čase  thc  porios- 
teum  oí'  tlie  nccrosed  portion  is  more  likely  to  prcserve  its  position  and 
to  be  atímulated  to  produee  rapidly  a  shell  of  new  bone  to  také  tlie  plače 
of  tlie  scipieslrum  as  snorí  íis  tlie  latter  is  removed. 

2.  Foreign  bodies  introiluced  ťrom  wíthout,  šuch  as  bullets  or  portíona 
of  thc  tissues  of  tlie  limb,  spHnters,  muacles,  or  tendons,  and  possibly 
evenblood-elot.*  may  deky  orprevent  union  by  oceupying  tlie  apaee  which 
would  othcrwise  be  filled  by  tlie  callus.  SpHnters  of  bone,  as  we  háve 
aeen,  uaually  preaerve  their  vitality,  or,  even  if  dead,  may  beeonie  firtnly 
itnbedded  in  the  callus,  and  serve  to  strengthen  the  union  in  aimple  frac- 
tures. In  compoinid  fractures  which  suppnrate  they  may  die  and  then 
aet  like  a  foreign  hody  introiluced  from  withont.  Portions  of  muselo  are 
liable  to  hecome  interpoaed  only  in  fractures  accompanied  by  considerahle 
disphicemout  and  lacoration  of  the  soft  parts,  and  when,  the  fracture 
being  verv  obliijue,  the  sliarp  end  of  ono  fragment  has  been  drivcu  ŕntO 
the  musele  and  lias  not  been  wíthdrawn.  ŕiurlt  thinks  this  complication 
is  próbu  My  eomparatively  cunimon,  and  is  the  cause  of  many  of  the 
slight  delays  noticed  in  consolidation.  The  examination  of  varíous  spe- 
cimens  haa  showu  that  muscular  bundles  thua  iuterposed  atropliy  hy  día- 
use  or  pressure,  and  may  dísappoar  entirely.  Oollectíona  of  blond  are 
thought  by  some  to  act  in  a  similar  manuer,  but  the  study  of  the  nr 
process  of  repair  and  elinical  obseivation  of  some  cases  of  fracture  com- 
plicated  by  traumatic  aneurism  indieate  that  tlie  obstacle  tbus  ore»Wd 
mušt,  if  it  exists  at  all,  be  very  slight.  Granulationa  pene  t  rata  a  soft 
clot  very  readily,  and  hasten  its  absorption,  and  it  is  even  claimed  in 
some  ijuarters,  although  improperly  in  my  opinion,  that  the  clot  is  capa- 
ble  of  produeiug  new  tiaaue  within  itself,  and  without  extraneoua  uď. 
Tlie  observationa  which  háve  led  to  this  belieť  show  at  least  that  tlie 
clot  is  not  au  obstacle  to  repair,  either  of  soft  parts  or  of  bone. 

3,  Defective  innervation.  It  has  been  repeatedly  asserted  and  dc- 
nied,  and  both  opiuions  supported  hy  the  citation  of  cases,  that  injury 
to  the  nerves  supplying  a  fraetured  límb  or  to  the  spínal  cord  above  the 
origin  of  šuch  nerves  impedes  or  entirely  prevents  thc  forination  of  a 
callus.  The  disagreeineut  appeara  to  háve  arisen  tlirough  a  ťailure  to 
diacrimiuate  between  the  paralyses  in  the  difl'erent  cases,  and  the  samé 
eľľor  has  afteeted  many  of  the  experimente  made  to  elucidate  tlie  ipjes- 
tion.  A  recent  thesís  by  Bognaud,1  presenta  tlie  facts  very  clearly,  and 
showa  by  elinical  and  experiiuental  observationa  that  certain  portiona  of 
the  nervous  systém  ílo  exerciae  a  trophic  innuence  úpon  the  bones  aa 
úpon  other  tiasues,  and  that  the  deatruction  of  the  nerves  tlirough  which 
this  innuence  is  conveyed,  or  of  the  centre3  at  which  it  ariaes,  preventa  or 
retards  consolidation .  The  most  ťreiuient  examples  are  ťurnished  by 
fractures  of  the  lower  extremity  with  coneomitant  injury  to  the  spínal 

nie  nerveus  sur  la  fonnatioa  ňu  eat. 
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cord.  In  paralysis  dne  to  a  lesion  limited  to  the  upper  portion  of  the 
cord,  the  lower  segment  remaining  intact,  repair  is  not  interfered  with, 
but  on  the  contrary,  is  rather  aided  by  the  immobility  and  insensibility 
produced  by  the  paralysis.  The  explanation  is  found  in  the  supposed 
existence  of  trophic  centres  in  the  lower  portion  of  the  cord,  from  which 
trophic  nerves  pass  in  company  with  the  others  to  be  distributed  to  the 
lower  limb. 

Bognaud  collected  six  cases  of  fracture  of  the  leg,  or  of  the  fibula  alone, 
with  coraplete  paraplegia  due  to  simultaneous  fracture  of  the  vertebral 
column  at  or  below  the  last  dorsal  vertebra,  in  which  consolidation  failed 
entirely  to  také  plače  ;  and  he  gives  others  in  which,  the  paralysis  being 
incomplete,  or  the  lesion  of  the  špine  situated  at  a  higher  point,  partial 
or  complete  repair  followed.  He  reports  also  in  full  a  čase  which  came 
under  his  own  observation  of  fracture  of  the  humerus  in  a  healthy  mau 
of  24  years,  due  to  a  fall  which  occasioned  also  paralysis  of  all  the 
rauscle8  of  the  samé  arm,  except  the  deltoid,  and  almost  complete  loss  of 
sensibility  in  the  limb.  Three  and  a  half  months  afterwards,  when  the 
record  ends,  there  was  not  the  slightest  trace  of  union  of  the  broken 
bone.  The  fracture  had  been  judiciously  treated  in  hospital,  and  during 
the  last  month  and  a  half  electricity,  first  by  the  interrupted  and  the  n 
by  the  continuous  current,  had  been  employed  in  vain  by  Broca. 

4.  Defective  blood  supply,  the  result  either  of  occlusion  of  the  prin- 
cipál artery  of  the  limb,  or,  more  especially,  of  the  relations  of  the  nu- 
trient  artery  of  the  bone  to  the  fracture,  has  been  considered  a  cause  of 
non-union.  The  only  čase  mentioned  by  the  authors,  in  which  repair 
seems  to  háve  been  retarded  by  occlusion  of  the  main  artery  of  the 
limb  is  one  reported  by  Dupuytren,1  a  fracture  of  the  leg  in  a  woman 
aged  62,  whose  femoral  artery  he  had  tied  on  account  of  a  traumatic 
aneurism  caused  by  the  fracture.  Consolidation  had  scarcely  begun  at 
the  end  of  the  first  month,  and  was  not  complete  until  after  the  expira- 
tion  of  four  months.  On  the  other  hand,  there  are  a  number  of  cases 
recorded  in  which  a  similar  operation  caused  no  delay,  and  from  our 
knowledge  of  the  rapidity  with  which  the  collateral  circulation  is  estab- 
lished,  there  seems  no  reason  to  suppose  that  the  ligature  of  the  main 
artery  can  háve  any  materiál  influence  úpon  the  consolidation. 

A  similar  cdnclusion  mušt  be  reached  regarding  the  influence  of  the 
nutrient  artery.  Guéretin,  and  subsequently  Norris,  collected  some 
statistics  designed  to  show  tho  position  of  the  ununited  fracture  with 
reference  to  the  point  of  entrance  and  the  direction  of  the  nutrient  artery. 
The  results  were  conflicting.  Guéretin  collected  35  cases  of  ununited 
fracture,  in  only  10  of  which  the  injury  was  situated  in  the  portion  of 
the  bone  towards  which  the  artery  was  directed ;  Norris  collected  41 
cases,  in  27  of  which  the  injury  occupied  that  portion.  Taken  together 
the  two  lists  give  76  cases  with  37  fracture  s  on  one  side  of  the  point  of 
entrauce  of  the  artery,  and  39  on  the  other. 

The  statistics  themselves  are  untrustworthy,  as  Norris  admits,  because 
the  observations  were  not  controlled  by  dissection,  and  the  point  at  which 
the  artery  enters  the  bone  varies  widely.     Curliug  thought  he  found 

1  Quoted  by  Malgaigne,  loc.  cit.,  vol.  i.  p.  144. 
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corroborative  evidence  of  tlie  corrcctnesa  of  tlie  claim  in  an  atleged  par- 
tiul  atrophy,  after  fracture,  of  tlie  fragment  towarda  which  tlie  artery  was 
not  directed,  hut  Gurlt,  whoaí'terwarda  exarained  his  specimens,  deelareil 
liimself  imaljle  to  recoguize  any  difference  between  tlie  two  parta.  As 
tlie  soft  purts,  and  espccially  tlie  periostetiro,  také  a  mncli  mor*  pnuní- 
nent  part  in  the  forma  tion  o  f  tlie  callua  tlian  tlie  bone  iteelf  <loes,  and  U 
tlieir  Mood-supply  is  not  received  tlirough  the  nutrient  artery,  and  U 
«re  ham  le*rned  Ui;it  evm  total  ícparation  of  a  aplinter  does  not  necea- 
sarily  cauae  ita  deatli,  tlie  theoretieal  support  of  tlie  assertion  is  no 
atronger  tlian  tliat  supplied  liy  observation,  and  H  ranst  bo  diamisaed  aa 
entirely  unproven  and  improbable.  Indeeď,  an  argument  baaed  úpon  a 
supposod  inequality  in  the  blood-supply  dne  to  the  direetion  of  tlie  nu- 
trient artery  would  juatify  equally  well  a  conclusion  diľectly  opposeil  to 
the  one  reached  by  these  writers,  for,  if  the  arnount  of  tlie  blood  supplied 
to  a  bone  through  íts  mnrrow  varied  in  the  different  parta  according  to 
tlie  direetion  of  tlie  n  u  trie  ti  t  artery  tlie  halľ  which  receivcd  the  lesa 
amonnt  in  tfaii  manner  would,  tlieoretically,  háve  to  receive  a  relatively 
larger  amonnt  through  the  vesaelaof  the  periosteum  iuorder  to  make  good 
the  difference,  and,  thua  receiving  a  larger  amonnt  from  ita  aurfacc,  and 
less  throtigh  ita  Ľentral  canal,  would  be  less  aneeted  by  a  fracture  whicli 
cut  off  the  latter  supply. 

5.  Diaease  of  the  bone.  Any  of  the  diseasea  which  háve  been  men- 
tioued  as  postíbk  factors  in  the  etiology  of  the  BO-catied  ípotltaowraa 
fraetures,  ayphilis,  cancer,  liydatid  or  other  cyats,  may  iiiterťere  iu  like 
inauner  to  delay  or  prevcnt  conaoUdation.  Grurlťs  table  contains  four 
šuch  casea,  two  of  hydatida  and  two  of  ayphilitic  exostoaea.  The  com- 
moneat  cause  of  this  kind,  however,  ia  siipjuiration  of  tlie  bone  maintained 
by  a  aplinter  or  a  necroaed  fragment.  The  inHuenee  exerted  by  the 
preaenee  of  aucli  a  body  may  delay  consolidation  uiitil  ita  reinoval,  or 
may  lead  to  the  abaorption  of  a  callua  already  f  or  med  and  perhaps  even 
SUffioient  to  uuite  tbc  fragmenta  tirmly.  The  removal  of  the  splinter  or 
of  the  seipiestruiiL  ia  uaually  followed  by  eomplete  recovery,  but  in  some 
cases  permanent  pseudarihrosia  has  reaulted.  Gurlt  fjuotes  tlie  following 
interesting  čase  from  Gerdy.1  In  a  man  whose  riglit  arm  had  been 
broken  by  a  gunahot  nine  years  before  and  had  alowiy  united,  an  abacess 
fornied  at  the  site  of  the  fracture,  waa  opeued,  and  gave  exit  to  aeveral 
small  fragmenta  of  bone.  It  failed  to  cloae,  the  callus  aoftened,  and 
niitwith.staiiding  proper  treatment  the  bones  failed  to  reiinUe  ;  the  patient 
became  lieetic,  and  the  lirab  was  amputated.  Tlie  bone  waa  found  dia- 
tinetly  inflamed,  spongy,  and  traveraed  by  resaels.  The  marrnw  waa 
slate-colored  in  placea,  rcd  in  othera,  and  auppurating  at  the  pointa  cor- 
mpondiug  to  the  wound. 

6.  Innammation  on  the  aurface  of  the  límb.  Malgaigne*  says  that 
phlegmona  and  eryaipelaa  •iccnrciiig  in  a  ťractured  limb  generally  retard 
the  soluiificatiou  of  the  callua,  and  lie  ipiotea  a  caao  that  camc  under  his 
own  obaervation  of  a  man  who  had  broken  one  of  his  tin^ers  ;  a  plileg- 

1   I  'liinli-ii-  [iľiili<itn-,  jiiii-  Mi>lin^r;i]iiiii.',  Miilililics  ili-»  nri;;<iľ'!í  «. I  ■  i  MvilVflliľlll,  í'ntis, 

1885,  B,  p.  vm. 
■  Ĺou.  cit.,  p.  144. 
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g  infinmmation  nas  set  up  in  tiiií  ncighborhood  of  tlie  fracture.  tlie 
s  did  not  begin  to  forra  until  after  this  tia«l  snbsidéd,  and  emisolida- 
tion  mi  not  complete  until  after  two  and  a  liaiť  moitths  tiad  elapaed. 

Defeotiv«  treatment.  This  ineludes  errors  of  commission  and  om'ia- 
sion.  Among  tlie  ťormer  is  reckoned  tlie  prolonged  use  of  cold  appltca- 
(iona,  and  there  is  evcry  reaaon  to  belicvc  that  wlien  cold  is  used  in  ita 
niiiii  active  and  efiVient  forma,  sneh  as  baga  of  craeked  ice  or  imjptíoo 
through  a  eoil  of  lead  tubing,  úpon  limba  that  are  not  aeutely  intlaraed 
tlie  eonsolidation  of  a  fracture  may  be  considerably  delayed  thcreby. 
Mnlgnigne  goes  múch  further  and  accepts  tlie  theory,  which  be  traees 
bftck  to  the  times  of  Paulus  Aegineta  and  Avicenna,  tliat  moist  applica- 
tions,  hot  aa  ivell  as  cold,  nrc  injurious.  The  snme  chargé  has  heen 
IBMifl  against  the  method  of  continuoiia  irrigation  of  a  wownd,  and  in  the 
statistics  of  nine  conipound  fracture  s  treated  in  this  manner  collected  liy 
Nimi'  it  appears  that  only  two  Consolidated  within  tlie  ustial  tíme,  four 
reqnired  ťrora  two  and  a  ha!f  to  seven  montha,  one  waa  dismissed  un- 
cured  after  more  than  six  months  of  treatment,  and  two  died.  (iurlt 
urges,  verv  properly  as  it  seems  to  mc,  that  there  are  so  many  other 
bwtora  involved  in  tlieao  cases  that  it  is  difficult  to  draw  any  positive 

or lnriiíiiis  i.'ťiiľi.Tiiiii!*  the  inflaenoe  of  the  treatment  incMniBg  tha  dohij 

of  the  eonsolidation. 

Boon  after  tlie  introdnetion  of  the  immovable  dressing  in  the  treat- 
ment of  fractnres,  the  chargé  was  tnade  that  it  favored  non-union  or 
deluy  of  union,  especially  if  applicd  immediately  after  the  accident. 
Malgaigiic  pointed  out  that  the  cause  in  the  cases  eitcd  wU  not  the 
early  appľication  of  the  dressing  bat  possihly  its  too  tiglit  applieation, 
and  the  correetness  of  this  explanation  has  been  am  pi  y  denionstrated 
ically  and  experimentally.  Malgaigne  was  at  a  losa  to  reooncile 
gnTue  of  tlie  ľaets  with  the  theory  of  too  great  compreasion  and  songht 
an  additional  eause  in  the  prolonged  withdrawnl  of  the  límb  froifl  Um 
light  and  air,  a  ciraumstance  to  which  attentíoa  had  first  been  callcd  by 
b  the  cauae  of  the  changes  occasionally  observed  in  thoac  times 
and  known  as  local  Bcurvy.  The  picture  drawn  by  Cloipiet,5  and  quoted 
by  Malgaigne  as  too  exact  to  be  improved,  of  this  condition  of  tlie  limh 
onda  to  nothitig  that  has  come  under  my  observation  or  that  ís 
deserihed  by  modem  W litere,  and  I  am  disposed  to  belie  ve,  therefore, 
that  while  tlie  prolonged  retemion  of  fixed  dressings  may  favor  its  pro- 
duction,  yet  tlie  actnal  cauae  is  to  be  sought  elsewhere,  probably  in  tlie 
wretched  hygieuic  surroundings  of  tlie  hospital  patientsof  thoae  times, 

1  Saxtta  KMtoali  da  Paril,  1Í3S,  p.  3G. 

*  Qt  Myl  ;  "Tliľ  limlpsi'.'iiis  in  losí-  i  ti.  ti-in]x<r;itur<>  :  tliľ  ŕkill  takps  on  .1  duli  wliite 

■  ■■:..[■.  >M  i -lis.  iiii-l  -■!'[.  -II!-.     T 1 1  ■  -  ■-!■>!■  !■■:  mi-  :-   L.ti  —  1  utnl  ■[.■Im  li.-.l  .  -..im 't :■ 

iirimil  tritli   pnrifurin  or  tsliglilly  víbľÍcI  conti-nts;  the  -kin  l-lmi-  (hffn 

raii  imicous  andtWoUen ;  tli^  linir  fnlls.      If  Hu-  frai.lni.-  i-  ■■•in  |  >1  i-  -:it.  ■■!  I>v  :i  woiiud 

idlktionc  B*ell,  I iinľ  fl*bby  and  Hvíd,  fiirnisli  only  na  lohortin  pm,  nnd 

Nwit  Hl  Ehe   '■   i  -r    -  ■  ■  ■  l  .  - 1  j .      Soou   ■-.  ■■  l,i  n-  ■...■!.  s[ipcar,  asualt/  nl«>ut  t  In-  UiiIIp-  oľ  Um 

Mulalng  liniľí..  Jn,T",-i-i-   in  -iii.>.  ;i  1 1 1  i  r.|>r<  a.l  "Vit  ll IHin.'  Hnili.      Tli"  in.rk  ofW- 

p*ir  is  nrrwilr.1,  imdňlity  |"ííitts  Bt  thť  tractinv  nl  ap.-riod  ulnn  miiiíolidiitiuTi  -lnuitd 
l«-  immplot".  Snii-'iitiiľs  lii'tniurliii-.-i-  také  pl.vi-  «(  dilTiT.-nt  pointí  BpOtl  Ule*Ofta1lf4 
iMn.  In  many  imbi's  tli«  ^Ľiiural  c(igi>lttion  nť  tlu-  puli.-m  si-ľitia  ciitiridy  forelgn  to 
chuigdl  ;  tlm  guma  nrľ  firin,  do  imt  lilowl,  and  aru  nol  swoll«n.  TIio  »I>- 
putilp,  digustioii,  slwp,  and  moral  arv  uiirlimiypil." 
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and  ín  tlie  mc-ral  Wá  physieal  degradation  of  tho  class  from  which  those 
patients  were  drtiwn.1 

Mobility  of  tlie  fragmente,  due  either  to  tlie  indocility  of  the  patiem, 
thc  inefliciency  of  tlie  retentive  apparatus,  or  tlie  absence  of  treatmeut, 
ií  a  eominon  and  univeraally  admitted  canse  of  f'ailure  or  delay  oť  ornom. 
Ameabury  attributed  to  it  an  inaufficicnt  roductioii  oť  all  but  eix  oť  tbc 
fifty-aix  cases  tliat  came  under  his  observation ;  Norris  says  tliat  of  thc 
forty-four  cases  in  bil  own  table  in  which  the  probable  cause  of  the 
pscudartlirosis  is  nientioned  tiventy-two  may  be  fairly  attributed  ta  anduc 
mobility,  but  he  adda  tbat  tlie  inforroation  fumiahed  in  thc  recortls  of 
the  cases  canitot  be  entirely  depended  úpon,  Gurlt  givea  thc  detuila  of 
a  ease  in  which  the  repair  of  tbree  sucťensive  fractiires,  thigh,  leg,  and 
arm,  was  long  dclnyed  by  recnrriiig  epileptic  attaeke,  and  of  auother  in 
which  paralysia  agitana  produccd  the  samé  r-SMlU  aťter  ťracture  of  the 
humerus. 

The  premature  uae  of  a  broken  lirab  may  not  only  rcsult  in  aecondary 
fracture,  aa  bas  been  nientioned  in  the  preccding  cliapter,  but  may  also 
arrest  consolidatioii  or  evcn  provoke  absorption  of  the  callus  andreault 

1  Of  lliľsi-  liiirruiitiiliii^  ľiiľl  tlii-  .l.-^railíitiim  it  innnotl My  toform  n  n  ndeiitiate 

criii.-d-i.r mu.  Iluriiic  ono  of  ttn-  '*  glorioiis"  perióda  of  thc  )i ist->rj-  of  Frniiue,  sny 
from  liH>  to  2li(i  yi-um  ago,  the  dosoríptions  of  lliu  eoiirfitiohs  of  tho  pi-oplo  furiiisli.il 
by  .■y.'-witn.'ssra  aro  ahnost  intrediblo.  Tho  puperior  of  a  convent  nt  Hlois.  in  tlie 
riľlľ'si  part  of  tliľ  most  feriile  provim-e,  suj-s  "  tlie  poor  nm  withonf  hrifirt,  without 
olotb.'H,  withuut  lin.ľii.  iTÍlhnul  fumitur.',  in  hhoit,  d.'prived  of  i-verylhillg;  thejr  aro 
blaek  ns  Moorä,  nim-t  i>f  th.in  skelotoii-i  and  tliľ  ohililrc u  all  Mtollen.  Womeii  and 
ehildren  are  fonml  .l.-fid  in  tliľ  romls  aml  in  t  In-  li'l'ls,  tln-ir  nmiiih.-.  111 1  ud  witli  ^ni-s." 
A  correfipoiidonlof  Colbort  writes  to  bim  "  the  inhabitants  of  tliís  provinoe  háve  lived 
tlirniieh  tliľ  winler  on  Ipľľud  n  inde  oť  aľoniši  mul  rorrts,  nnd  now  Ihey  eat  tlie  grass  of 
tlie  ficlds  and  tbc  bark  of  the  treeg."  A  íew  years  lulur  I.a  Brnyere  writes  "  wo  bob 
ľľrtniii  wild  iitihnals,  malé  nnd  Cenník-,  seatten-il  Ihroo^h  tliľ  country,  hlack,  livid. 
bunit  by  the  smi,  attached  k.  the  euil  wliíľli  tln-y  -.-ultivaii-  wilb  Bil  invini-ible  di-ter- 
niinatimi  ;  thľv  háve  a  sort  of  artiľnlate  v.iii,-,  nnd  wln-n  tlnjv  rist-  njnii  ilieir  íent 
they  show  a  liuuinn  faĽp,  and,  in  fni-t,  ibľy  ili-ľ  taua.  Tiivy  rctirc  nt  night  into  dľiu 
«lnTľ  lln'V  livľ  ujmu  blai-k  luľaii,  watľr,  nnd  n.iii,:'      In  llitifi  a  In*  jtiitliertr  rt-jKirt* 

tliat  in  l  In.'  distri.l  of  Itom-n  which  h»d  nlwavs  1 n  one  of  1 1 1-  ■  anň  imlustrííms  and 

n.-ll-to-d.i  provinci'S  •'niit  of  7lH>,lKiri  inliabitniitä  th.-re  ire  not  ,ri(i.W.Ki  irho  nt  thuir 
hn-nd  at  tlmil-  ensu  and  sltrp  njion  any  I  liin(i  luit  strini ."  iíimilar  a.ii-unta  vt-rn  r«- 
ľľivľd  from  al!  qu»rlem,  "  the  pensants  almul  Moulina  utv  hlmik,  livid,  and  almoat 
hidi-oiií  ;  t  hry  live  on  chi-rlnutH  aml  rndialn-s  likľ  Ihe  ut'asts."  Vimhan  wrtím  ''tli- 
lenllí  part  of  the  pc-oplt*  are  redured  toartnal  bľggary  :  of  tlie  olhrr  nine-tentlu  livo 
tan  giva  im  nluis  h(<ľaas«  Ihľj-air  tlnni-ilvis  nlniost  reduľľd  [o  the  ranní  iieed ;  of 
the  remainiiiK  foiir,  tliree  nrľ  vory  bnilly  off."  Mnasillon  »nyB,  "  our  prople  arc 
living  in  ťríjilitínl  miM'ľv.  ivithoul  h.'dť  or  fiirnitnre,  the  only  food  of  imi-t  .■[  tli.-u: 
ihiring   half  the  year   is    bUiey  or  ii.itiimal."     These  reports,  and  otber*  likľ  tlivin, 

ľovcr  not  a  singlľ  Hhort  peiiint,  hni  ti ntiro  leiitnry,  and  tliľ  ľondition  laalťd  Up  to 

tlu*  lleviiliitiiiii.      }■'!- -iiili  pľujili.'  íi i !■ !  i'r ílu- 1  ..ľii:-t»'niliii-  .-Lím  in  tliv  fitii'--  ťiniiť 

thľ  boapltaJ  pntiiintB. 

And  hoiv  u  ľ  r"  tlu- v  rarľ'l  for  in  tho  liogpilals  T  Tho  llutel  Dien  in  i'nriscoutninrd 
in  ITon  more  than  ',K»'0  pntk-nts,  packed  tojjether  four,  five,  nine,  nnd  even  iiv,h,ľ  in 
:i  ringlc  I..  -íl.  Ílu-  bi-tl-  iiľi-ľ  laiigťd  ovi  ľ  ľiili  othtT  liko  hi-rtb*  in  a  ship,  and  tho 
desil,  dying,  and  living  were  all  uiingled  together.  Tho  eonvah-cnĽľiil  wnrd  eould  bo 
ii-:n  ln-tl  mi  h-  ilirmigli  thľ  sniallpoi  wjiľl  .  thľ  ivnril  for  ^  n  i^ii  ;il  ľiisľ-.  adjuininl  tliat 
nľľupied  by  tliľ  hiiiatic-H,  "  whose  fieniied  tries  could  Iiľ  h.-ard  dav  and  night."  Not 
lintil  1790,  losa  than  ono  hundral  yoars  ago,  ivero  tlii-s.-  Ľiilitiľn-  obangod,  and  tho 
Ľhangeciiiiši-itľd  in  thľ  reinuvnl  ficin  tlie  In  špitál  of  n  tallutľ  chaiulh-ry  and  n  alaughtar 
liim-.'  "lii.li  with  griiii  kinship  hnd  bitherto  forniod  part  of  it,  and  in  tho  rodue- 
tioii  o  í  the  ntimber  of  pntionts  to  IbW,  and  subs-ijnently  to  jfni.  tVhat  value  enli  Im 
plaivil  npon  statii-ties  of  reniillä  obtained  úpon  suib  jiatieiits  and  under  snili  eoii- 
ditiou-i  t 
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lf*  pseudarthrosis.  This  is  most  liable  to  occur  in  very  oblíque  fractures 
^d  in  those  marked  by  rauch  over-riding.  It  is  not  very  uncommon  to 
a«e  a  fractured  limb  bend  under  the  weight  of  the  body  and  present  a 
*V>table  deformity  if  the  patient  has  been  too  eager  to  use  it  and  prove 
tis  complete  recovery.  Callender1  asserts  very  positively  that  move- 
vnents  communicated  to  a  limb  during  the  repair  of  fracture  with  a  view 
to  prevent  anchylosis  of  neighboring  joints  are  a  frequent  cause  of  non- 
union,  especially  movements  of  the  elbow  after  fracture  of  the  humerus, 
and  he  advises  that  all  attempts  to  overeorue  stiffness  in  any  joint  should 
be  postponed  until  the  bone  is  firmly  united. 

Softening  and  absorption  of  a  callus  that  has  already  formed  and 
become  firin  háve  been  observed  in  a  number  of  cases,  even  after  re- 
covery has  appeared  complete  and  the  patient  has  used  the  limb  for 
some  time,  but  more  commonly  at  a  periód  less  remote  from  the  accident. 
The  causes  usually  He  in  some  of  those  diseases  or  complications  which 
háve  been  spoken  of  as  occasionally  delaying  repair,  šuch  as  erysipelas, 
phlegmonous  inflaroraation,  variola,  continued  fcvers,  scurvy,  and  in 
some  few  cases  it  has  occurred  without  recognizable  cause.  Fanon1 
reports  a  čase  in  which  the  callus  softened  twice  after  fracture  of  the 
leg.  Eighty  days  after  the  injury  the  limb  appeared  solid  and  the 
patient  began  to  use  it.  Two  days  afterwards  the  mobility  was  as  great 
as  ever.  The  patient  was  sent  to  the  country,  and  in  six  weeks  the  limb 
was  again  solid.  After  using  it  for  a  few  days  again  the  mobility  re- 
turned,  and  then,  it  having  been  discovered  that  the  patient  had  been 
rachitic  in  youth,  she  was  treated  with  the  acid  posphate  of  lime.  Seven 
months  after  the  accident  the  fracture  was  permanently  united.  I  re- 
produce  from  Malgaigne  and  Gurlt  the  following  cases  illustrative  of  the 
other  causes. 

A  man,  forty-five  years  old,  received  a  fracture  of  the  leg  which  was 
Consolidated  by  the  fiftieth  day.  A  month  later  erysipelas  appeared  on 
the  leg,  lasting  two  days ;  the  callus  disappeared  and  was  not  repro- 
duced  until  two  months  afterwards. 

In  a  čase  observed  by  Schelling  a  fracture  of  the  femur  had  united  so 
well  that  the  patient  could  bear  a  certain  weight  úpon  the  limb.  íle 
developed  typhoid  fever,  and  on  the  tenth  day  the  callus  had  disap- 
peared. After  his  death,  six  days  later,  the  ends  of  the  fragments 
were  found  bleeding  as  after  a  recent  fracture  and  enveloped  in  a  sort  of 
membranous  sac,  which  contained  a  small  amount  of  black  liquid  blood. 

A  sailor  broke  his  clavicle  and  was  so  far  eured  at  the  end  of  a  month 
as  to  be  able  to  use  his  arm  as  well  as  before  the  accident.  Three 
months  later,  while  he  was  hanging  by  the  arm,  the  clavicle  separated, 
and  at  the  samé  time  the  symptoms  of  scurvy  appeared.  Consolidation 
did  not  again  také  plače  until  after  the  eure  of  the  scurvy  at  the  end  of 
six  months.  Under  the  samé  influence  Marrigues  saw  the  callus  of  a 
fracture  that  had  been  hcaled  six  months  soften  and  disappear.  A 
second  consolidation  followed  the  eure  of  the  scurvy. 

Holscher  eured  a  pseudarthrosis  of  the  rádius  by  resection.     A  year 

1  Med.  Chir.  Trans.,  vol.  51,  p.  161. 
*  Ľ  Union  Médicale,  1869,  vol   ii.  p.  24. 
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and  a  hiilf  afterwarda  tlie  patient  became  greatly  redneed  by  diarrhoea 
and  hectíc  ľever,  and  the  bones,  which  had  been  soundly  united,  again 
separated, 

Gueraant  treated  a  fracture  of  the  ferour  in  a  hoy  ten  years  old:  by 
the  twciitieth  day  Krm  anión  was  obtained  without  shortening.  The 
cbild  wastaken  shortly  afterwarda  wíth  smallpox,  tlie  éallns  became  pain- 
f«l,  and  hc  died  on  tlie  seventh  day.  The  autopsy  showed  overriditig  to 
tlie  extent  of  1J  inclies;  tlie  callua  was  a  aoft  eceliymotie  maas, and  tlie 
ťragments  were  united  by  strings  of  a  fibrous  appearance.  At  no  point 
in  the  callus  was  tliere  tlie  least  sign  of  calcification. 

Kirkbľide  saw  a  man,  twenty-one  years  old,  who,  a  montli  after  he 
liinl  been  diseharged  IVoni  the  hospital  cured  of  a  compound  fracture  of 
the  k-g,  returned  with  an  ulcer  over  the  Beat  of  the  fracture ;  about 
threo  W6elt8  later  the  ulcer  became  gangrcnous,  and  bcťore  thia  was  oiit- 
come  the  callus  had  been  absorbcd.  By  the  npplication  of  enustiť  pot- 
18%  to  t  he  ulcer  and  the  bare  ends  of  the  bones  the  ľormer  was  healed, 
and  the  latter  rcunited  in  six  weeks. 

Finally,  there  is  the  čase  mcntioned  at  tlie  beginning  of  this  chapter, 
in  which  a  second  fall  caused  a  second  fracture.  beťore  the  first  was 
entircly  healed,  and  led  to  the  absorpcion,  uot  only  of  tlie  callus,  but 
also  of  the  entire  sliaft  of  the  humerue, 

Gurlt  maintains,  in  opposition  to  Miilgaigne  and  Amesbury,  tbat  tbere 
exist  a  ťew  cases  in  whicb  non-union  has  resulted  without  recognittbfa 
cause  in  strong  and  healthy  patients,  and  notwithstaiiding  favortiblc  eon- 
ditioDB  and  appropriate  treatment  of  the  fracture.  íle  eites  in  íUpport 
of  tliis  opinion  thoae  caaea  of  niultiple  fracturca  in  the  saníc  patient,  or 
the  samé  limb,  of  which  some  unite  and  others  remain  ununited,  and 
tliosc  of  fracture  of  the  íbrearm,  in  which  only  one  bone  unites. 

The  tlititjtto*!*  :A'  uuii-union  is  made  by  the  perststence  of  mobility 
l'ľ_vi>inl  the  periód  usually  suíncient  for  consolidation,  but  the  rccognitkiu 
of  the  exact  condition  of  tlie  parta  is  oťten  difficuit.  Tliis  ia  to  be  ob- 
tained by  palpatioti  of  the  part,  by  recognition  of  the  surrounding  soft 
callua  if  one  exists,  or  of  tlie  atrojiliiud  and  scparated  ends  oť  tlie  tiimc*. 
of  the  degree  of  mobility,  by  cxamination  with  acupuncture  needles  to 
determine  tlie  direction  of  the  fracture  and  the  relations  oť  the  fragmonts 
to  each  other,  and  by  sťudy  of  the  subjective  symptoms,  the  patn  which 
accompíiniea  evcn  alight  movements  in  delayed  union,  and  the  freedom 
from  pain,  even  with  extended  movements,  in  true,  wcll-estaMished  psen- 
darťhrosis.  ďepitation,  which  exiata  only  in  the  latter  caee,  ia  not  coni- 
nion,  and  has  tlie  cliaracteristica  oť  that  which  is  ťound  in  joints  alttred 
by  discase  ratlicr  iban  of  that  found  aťter  recent  fracture. 

Tho  distiuíľtion  between  non-union  and  aimple  delay,  so  importarit  in 
determining  the  method  oť  treatment,  cannot  always  be  made  by  the 
objective  symptoms  ;  the  ťreedora  oť  motion,  the  amount  of  pain,  and 
the  lengtli  oť  time  that  lias  elapaed  mušt  be  taken  into  account.  This 
distinction  has  an  importarit  therapeutic  inHucnce,  beeause  delayed 
union  can  uaually  be  correuted  by  measures  that  do  not  involve  any 
risk  to  the  patieuťs  liťe,  šuch  as  nxation  of  tlie  limb,  reduction  of  dia- 
placement,  change  of  surroundings,  better  nourishment,  and  stimulation 
oť  the  fracture  ;  while,  on  the  other  hand,  true  psoudartbroais  re^uii-es 
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operative  interferenee.  While  no  definito  periód  can  be  named  after 
which  pseodarthroaia  alone  can  be  raid  to  exist,  yet  u  ma-y  be  atat  >d,  u 
a  generál  rule, that  tlie  longer  the  time  that  has  eiapsed  sincc  the  injury 
was  received,  tlie  grcater  is  tlie  probabilíty  that  a  cure  can  bo  effected 
o:il  v  l'_v  operaHon, 

Tlie  following  casc  rjuoted  by  Gurlt  from  Casper's  Woehentekr\fti 
lMii,  p.  oľ,  sliows,  however,  that  a  cure  U  posaible  witbout  operatioti, 
overí  hlter  a  vi;ry  loag  periód  ;  an  obtique  fracture  of  the  leg  in  a  man 
more  tlian  forty  years  old,  which  had  remained  unnnitcd  for  a  year 
and  a  hulf,  Consolidated  pcrľectly  during  a  rest  in  bed  for  six  weeke, 
rendered  neeessary  by  an  intereurrent  diseaae. 

Many  oaaes  are  recnrded  in  which  tlie  existence  of  a  false  joint  did 
not  interfere  materially  with  tlie  useľulness  of  a  limb,  tlie  patients  in 
■:!-■■-  ■•;■■!■■  i.ľinru-  "ľ  ■iiij'|«>ľis,  wh'íľ.h  ^ivr  tlie  mvi'-^itry  stability 
even  wben  tlie  fracture  waa  of  tlie  leg  or  tbigh,  but  in  others  the-  use- 
taUMM  oľ  the  limb  waa  so  complete,  aud  the  motíona  communicated  to 
it  by  tlie  ordinary  movements  of  the  body  ao  pninľul,  that  amputation 
has  been  urgently  desired  and  occaaionally  perforrned.  During  the  pre- 
sent  eentury  many  operative  measures  háve  been  íntrodueed  for  the  reliéf 
of  this  disability,  and  all  háve  had  a  certain  degree  of  succeas,  so  that 
amputation  on  aceount  of  paeudarthroeia  is  now  rarely  rei|iiired.  The 
UOŠt  unťavorable  cases  for  a  cure  by  operation  are  those  in  wIiíľIi  the 
í  n.ls  of  the  bone  are  markedly  atropliiud. 

Trei.it meitt. — Altfaough  tlie  risks  of  aetive  operative  interferenee  háve 
been  iniicli  reduced  of  late  years,  yet  the  rule  of  practiee  laid  down 
many  years  ago  in  these  cases  still  holds  good  ;  the  uiilder  moasures 
mušt  be  firat  employed,  and  anoponitinii  shoníd  be  undertaken  only  after 
these  háve  proved  unsuceessful.  Simple  delayed  miion  that  has  existed 
for  only  a  few  weeks  witbout  any  marked  displaccment  oť  tlie  fragmente 
or  other  rccognizable  loeal  cause  can  usually  be  eured  by  the  use  of  the 
imesvabte  dreaaing  pereevered  in  for  three  or  four  weeks;  and  in  all, 
except  perhaps  the  older  cases,  this  measure  should  be  tried  aud  perie* 
vered  in  for  many  monthj,  iľ  p&rtial  gradual  improvement  can  be  recog- 
DÚted,  With  this  mušt  be  couibined  tlie  rcmoval  of  auy  tocal  or  gen- 
iivil  C4u.se,  šuch  as  the  overriding  of  the  fragmente,  the  existence  of  a 
OOtMtiltltlonaJ  dyserasia,  insuflieieut  nourishrnent,  aud  pmlonjed  confine- 
meut  to  bed.  Thfl  patient  should  be  encouraged  to  get  into  tbc  surdight 
and  the  open  air.  Berne  dies  taken  internally  háve  not  ťairly  established 
a  elaim  to  cmiridenee.  Tlie  phosphates  and  magneaia  háve  been  fre- 
quently  adiniiiistered,  and  mercury,  poahed  to  salivation,  has  been 
eredited  with  several  succeases  in  non-syphililic  cases.  Its  iTitemfttúl 
use  ia  oľ  course  iodícated  in  patients  preseiiting  tlie  specific  taiut. 

As  a  means  of  atiinuiatiug  the  nutrition  oľ  the  límb,  and  thus  promot- 

ing  the  growth  and  consulidation  oľ  the  callns,  I  sliould  t  ry  thc  descend- 

ing  constatit  eurrent,  the  inrluence  of  wliich  in  this  direotion.  DU  beín 

amply  demonstrated.1     I  bave  met  with  only  ono  ínstance  of  its  use  iu 

rthrosÍB,  Brociťs  čase  referred  to  m  ilognaud'B  thesis  (see  p. 

ind  in  tliís  it  seeuis  to  háve  been  uaed  only  ľor  tlie  purpose  of 

1  (Mbmu  A  Ltvrm,  Tteitfi  d'EbotriolU  Hádin«J«,  1ST2, 
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reatoring  their  fnnctions  to  tlie  diaabled  nervea.  Gurlt  refera  to  three 
casca  in  whieh  eleetrieity  was  uaed, but  doea  not  state  whether  it  kh  tfae 
interrupted  or  tlie  eonstant  current.  Apparently  it  wu  uaed  na  ■  locftl 
irritant. 

Locnl  measures.  háve  been  employed  in  great  variety,  but  witb  only 
two  apecial  objccts:  first,  Chat  of  producing  a  more  or  lesa  severe  loeal 
irritation  at  tlie  ťracture  or  in  1 1^  ueighborhood,  vrith  tlie  hope  of  thereby 
atimulating  tlie  reparative  procesu;  and,  seconil,  reatoring  tlie  parta  by 
an  operation  to  tlie  eondition  of  a  recent  but  compuund  fraeture. 

Tlie  n'rst  metbod  finds  its  simplest  form  in  tlie  applieation  of  irritants 
to  tlie  surface  of  tlie  linib  over  tlie  fraeture ;  the  tineture  of  iodirie, 
blisters,  and  issuea  háve  been  used,  and  auccessea  háve  been  claimed  for 
each,  but  it  aecms  probablc  that  tlie  eure  was  due  raainly,  if  not  entirely, 
to  the  imroobility  in  wbioh  the  límb  was  kept  ďiring  the  treatmeot. 

Irritiuion  of  the  sen  t  of  fraeture,  of  the  callua,  or  of  the  enda  of  the 
bo  ne  s  is  produced  in  a  great  variety  of  waya,  soine  meclinmeal,  otliers 
operative.  Direct  pressure  witb  a  tournio/iet  or  graduated  conipresses 
bas  been  uaed,  espeeially  in  cases  where  the  fragments  havo  not  been 
properly  immobilized,  and  a  large  but  soft  callns  liaa  forraed;  in  Htfplkr 
disnliiceinent  it  is  uaed  to  restore  at  the  samé  titne  the  proper  direettOfl 
by  pressure  úpon  the  projecting  angle.  tílight  but  i'requently  repoatľd 
irritation  in  uon-union  of  tlie  lower  extremity  is  obtained  by  makiiig 
the  patient  walU  whtle  ihe  limb  is  proteoted  ťrom  mobility  or  angular 
displacement  by  a  snugly  títting  apparatua.  Thia  rnay  be  oue  of  the 
-able  dressings,  or,  better,  an  apparatua  of  Icatlicr  and  iron  made 
to  fit  very  aceurately.  tíucli  a  one,  deviaed  by 
Prof.  II.  H.  Smitb,  of  ľhiladelphia, ia  repreaented 
in  figs.  US  and  llíí,  and  has  yiebled  several 
eurea.  The  objcetion  to  it  ia  that  the  amount  oľ  the 
irritation,  heing  under  the  eoutrol  of  the  patient 
r&ther  thanoť  the  surgeon,  umy  be  exceaaive,  and, 
espeeially  if  aeeompanied  by  some  mobility,  may 

Fig.  119. 


lead  to  more  or  less  ahaorption  of  the  callus,  and 
thus  be  harmful  rather  than  benefícia]. 

Violent  friction  of  the  ends  by  aeizing  tlie  frag- 
ments, one  in  each  bánd,  and  rutibíng  tliem  ngainst 
each  other  not  only  acta  up  a  certain  degree  of 
irritation,  but  alao  ruptures  fibrous  banda,  and 
may  tear  off  similar  eoverings  from  tbe  enda  oť 
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the  bone  and  thus  restore  it  partially  to  the  condition  of  a  recent  frac- 
ture.  The  pian  is  an  ancient  one,  and  has  furnished  many  eures.  It 
needs  to  be  repeated  on  several  successive  days  until  the  seat  of  the 
fracture  becomes  tender  and  swollen,  and  then  the  lirab  mušt  be  care- 
fully  imraobiiized. 

Complete  ruptúre  of  the  fibrous  band.s  uniting  the  fragraents  is,  ac- 
cording  to  Gurlt,  one  of  the  best  and  least  dangerous  measures  that  can 
be  employed.  It  is  most  suitable  in  those  cases  in  which  the  bone  is 
troited  by  dense  fibrous  tissue,  especially  if  there  is  overriding.  An- 
aesthesia  is  required.  The  patient  is  so  placed  that  the  lower  fragment 
projects  entirely  beyond  the  edge  of  the  bed  or  table,  and  then  it  is 
pressed  forcibly  downwards  until  the  tissues  are  felt  to  crack  and  the 
lower  part  of  the  Hrab  is  brought  to  a  right  angle  with  the  upper.  It  is 
then  bent  to  the  samé  dištance  in  the  opposite  direction,and  movedfreely 
»bout  until  the  surgeon  is  assured  of  its  complete  mobility,  aťter  which 
itistreated  as  a  recent  fracture.  Šuch  force  as  can  be  exerted  by  the 
hands  of  the  surgeon  is  usually  sufficient,  but  instruraents  may  be  re- 
quired, especially  to  obtain  the  necessary  extension.  Gurlt  says  that 
the  procedúre,  violent  as  it  seeras,  is  not  followed  by  múch  reaction,  and 
that  suppuration  is  not  to  be  feared.  Ou  the  contrary,  the  reaction  is 
sometimes  insufficient  to  result  in  the  formation  of  a  callus.  He  prefers 
it  to  tKe  milder  method  of  simple  perraanent  extension,  which  has  been 
múch  employed  in  ununited  fractures  of  the  thigh  with  overriding. 

Subcutaneous  scarification  of  the  ends  with  division  of  the  fibrous  bands 
bas  been  used  with  the  samé  object,  but  apparently  with  múch  less 
8ucee83,  and  has  now  been  practically  abandoned  ;  and  long  fine  needles 
háve  been  thrust  between  the  fragments  and  left  in  plače  for  sorae  time 
in  order  to  provoke  the  desired  reaction.  This  latter  pian  is  sometimes 
very  difficult  of  execution  on  account  of  the  irregularities  in  the  Hne  of 
fracture.  Malgaigne,1  apparently,  was  the  first  to  try  it,  in  1847,  but 
although  he  made  thirty-six  attempts  to  pass  the  needle,  all  failed,  and 
in  the  ten  years  that  elapsed  before  the  publication  of  his  book  he  does 
not  seem  to  háve  tried  it  again.     He  reports  a  success  by  Wiesel. 

Irritation  by  galvanic  eurrents  has  been  used  in  connection  with  acu- 
puneture ;  Agnew's  tables  contain  five  cases  of  fracture  of  the  leg  thus 
treated  successfully. 

The  seton,  passed  between  or  beside  the  fragments,  appears  to  háve 
Peen  employed  once  or  twice  toward  the  end  of  the  last  century,  but  its 
mtroduction  as  a  method  of  treatment  is  undoubtedly  due  to  Physick,  of 
Philadelphia,  who,  in  1802,  eured  by  this  means  an  ununited  fracture 
°f  the  humerus.  He  first  made  extension  to  bring  the  fragments 
5nto  plače  and  then  passed  a  silk  ribbon  between  them  and  left  it 
jn  plače  until  consolidation  seemed  nearly  complete  five  months  after  its 
mtroduction.  Subsequent  operators  leťt  the  seton  in  for  a  múch  shorter 
periód,  and  some,  including  Physick  himself,  found  it  occasionally  neces- 
8afy  to  aid  its  passage  by  a  preliminary  incision  down  to  the  bone. 
Norris'8  table  gives  46  cases  with  36  recoveries  and  2  deaths  thus  dis- 
tóbuted : — 

1  Loc.  cit.,  vol.  i.  p.  307. 


PSEVDARTHROSIS    AND    DEI.ATED    UNION 


Fetmir 13  f>               1 

Leg 10  10 

ilumeriis .18  10                1 

Fnrcnrm «  0 

Malgaigne  adds  to  this  list  other  cases  not  included  in  it,  hut  mentioned 
ín  tlie  pape  r,  a  tni  also,  appnretitly,  the  15  instanccs  ifl  tlie  table  in  whieh 
it  is  mentioned  in  tfae  coliunn  of  "  methotU  wliicli  liail  previmisly  ťaik-il." 
and  eonstructa  tlie  following  tuble  thereľrom : — 


H 


I.i'Ľ  . ir  Tiliili 

KíiIut  i>r  ln>ili  1" ľ 

Clsvicle    . 

AlTlilIlinll 


Agnew'a  table  contains  T8  cases  ;  28  were  eured  and  8  relieved ;  34 
ivere  failures,  2  died,  and  of  1  the  result  w»«  not  knoivn,  Ťbe  hro 
deaths  appenr  to  be  those  of  Norris's  table.  Gtirlťa  analyaía  of  his  own 
table  contains  143  instances  of  tlie  use  of  the  seton,  including  only  the 
arra,  forcarm,  thigh,  and  le«,  ivith  68  cnres,  10  improved,  59  failures,  S 
deaths,  and  :i  unltnown  resulls.  The  3  deaths  were  after  operations  npon 
tlie  thigh  {2)  and  arm  (1),  in  32  cases  of  tlie  former  and  b'H  of  tlie  lattei 
Agnew'a  table,  although  eertainly  prepared  as  late  as  1875,  eontaina 
only  10  cases  roporteď  since  1859,  and  only  3  of  theae  since  18tl4 
(1666-68),  a  fact  whieh  may  be  taken  aa  an  iudíeation  tbat  the  method 
is  falľing  into  disiise.  I  háve  not  scén  or  lieard  of  a  caae  in  the  l:i.st  ten 
years.  Norris  Bpeaks  of  it  aa  "one  of  the  ufest,  least  painfu),  and 
most  eftectnal  of  the  numerous  operations  that  are  performed  f  or  the 
ciire  of  pseudarthrosis,"  but  adds  that  the  separntion  or  direction  of  tbc 
fragmente,  or  the  abundant  deposit  of  callus  tnay  prove  an  insurraoiint- 
able  obstacle  to  its  use.  In  notíeíng  thia  stntement  linrlt  pointe  otit  very 
properly  not  only  that  these  ohstacles  exist  in  a  corisidenible  proportion 
of  casea,  bnt  also  that  the  reeords  of  the  opera  ti  on  do  not  entirely  Iwar 
out  Norris's  estimate  of  its  safety  and  efneieney,  and  that  the  largeat 
pi'oportion  of  failures  ia  found  af'ter  its  use  úpon  tlie  humeraa.  An  ex- 
auiiuation  of  the  recorded  cases  shows  that  the  dangers  are  inereased, 
while  its  efficiency  is  not,  by  the  prolonged  retention  of  the  seton  ;  there- 
fore,  if  used,  it  shonld  be  withdrawn  aa  aoon  aa  a  sufncient  degree  of 
irritation,  to  r  the  recognition  oť  which,  unfortunately,  no  rule  can  be 
laid  domí.  bas  been  set  up,  probably,  in  about  a  week. 

Perforation  of  the  enda  of  the  bone  was  first  employed  by  DieiTenbacli 
in  1841,  but  after  trial  in  two  cases,  one  of  which  was  eured  and  the 
ithcr  improved,  was  abandoned  by  him  for  the  insertion  of  ivory  pegs. 
It  was  tlien  suggested  to  Dctmold1  by  a  reverse   process  of  reasoiuug 

1  Oral  Cuiiimuiiicatioii. 
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after  the  publieation  of  Dieffeíihach's  successos  with  tlie  írory  pen,  and 
successfully  usoil  by  him  September  4th,  18ÔU,1  and  agaiu,  In-  telí*  niľ, 
shortly  afterwards  in  the  presence  of  a  eonimíttec  oť  tlie  New  Ymk 
Aeademy  of  Medicíne.  Tlie  method,  however,  is  comniotily  assuciiited 
with  tbe  name  of  the  late  ťrof.  Brainard,  of  Chicago,  who  forced  it  úpon 
the  attention  of  tbe  professiou  in  vaňou  articles.*  The  theory  oť  the 
method  is  that  tbe  perťoration  of  eacb  fragment  at  one  or  mort  pointa 
noar  the  Hne  of  fractnre  U  suflicient  to  excite  tbe  desired  productiľe 
oatcitífl    witbavut  danger  of  suppuration.      ISrainard  used   a    triangular 

ÍpOÍnted  drill  made  oť  verv  hurď  steel,  and  placed  tlie  límb  during  tlie 
operation  in  a  short  metal  splint  perforated  at  various  pointa.  The  drill 
was  passed  through  one  of  these  perforations  and  prevented  from  pene- 
trating  too  deeply  by  a  sliding  clamp  which  could  be  fixed  by  a  thunib- 
serew  at  any  desired  point  on  its  shaťt.  II e  recoiuniended  lliat  after  the 
drill  bad  been  forced  well  into  or  through  the  bone  it  shouitt  be  partly 
iňtMravo  and  made  to  pene  trate  again  at  another  point  or  in  adifi'erent 

(direction. 
Agnew's  table  contains  ňl  cases  thus  treated  :  32  were  curcd,  2  im- 
proved,  and  in  17  the  ojwration  ľailed. 
IM*.  r*,,-,.  GkHi.      Impr.víJ.      Fallaret. 

Jlumcnis H  (i  1  7 

Hniľius  and  u)  n  a         ...       7  4  S 

Ffiiiur S  3  3 

Til.in  and  tibilin  1  í>  14  1  4 

Patclla 1  1 

Inferior  mastila         ...      3  3 

So  far  as  I  am  ahle  to  jndge,  the  operation  is  regarded  favorabty  by 
American  surgeoris,  and  ía  among  the  firat  of  tbe  oporath-e  mathodfl  era. 
plnyi'd  in  any  <*iven  čase.  It  is  unsuit*d  to  cases  in  which  there  is  inuch, 
irreducihtc  longitudinal  displacement.  In  the  cases  in  which  I  háve 
aeen  tt  used  but  littlu  force  has  heeu  required  to  perťorate  the  bone.  In 
a  ca.se  reported  by  Dr,  Weir,3  in  whicb  a  drill  with  a  flattcned  point  was 
med)  the  point  oť  the  inštrument  broke  and  remained  in  the  bone ;  the 
patient  died  of  erysipelas,  apparcntly  originatiiig  in  au  abrasion  of  the 
■kin. 

In  1  S4<>  Dieffenbaob  treated  successfully  an  ununíted  fractnre  of  the 
humerus  by  inserting  an  ivory  peg  into  each  fragment  half  an  ineh  fioni 
ita  end,  and  leaving  tliem  in  plače  for  two  wceks.  Tbe  pian  was  based 
úpon  tbe  knowlcdge  obtuined  by  u  sporíme  ti  t  s  n  po  u  animals  that  tbc  pves- 
"ľ  a  foreign  boiiy  in  bone  provokes  an  abundant  ťormation  in  ita 
aeighborhood.  The  operation  is  doao  by  pasaiug  a  narrow-hladed  knife 
din-etly  do>vii  to  (be  bone  and  following  it  with  a  gimlet  or  drill,  which 
b  tlien  made  to  perforate  the  hone  completely,     A  cylindncal  peg  of 

1  Tliia  oaw  la  reported  h\  tlie  New  Tork  Med,  Oaiotte,  1850,  ip  233.  Tlie  íraetiire 
"H  uf  Ihe  tibia,  and  two  hole*  were  bored  tmuMVeraely,  am!  oiit-ililiiiiiHy  upu-iinl-i, 
the  laltrr  bniiiiiiiinp  1  J  iiiľlies  l».ď>w  lliľ  frndnrc  ntiil  ["•iH'Irnlhij;  t  b"  iipper  fr«j;iiii>iit 
«or  an  hieh  or  mort).     Snndford   is  aUn  referred  lo  \<y  Hrai[i;ni 

the  Ume  beforu  1S50,  bili  liia  Operation  (Traus.  Am.  Med,  -lapoeialii.il,  lb&O,  p.  35 1) 
wai  aioiplv  dii-iainn  of  the  Hbrou*  bone  ivilh  a  tenul ■■■ 

•TI."  i>Hiii:i[>.il  um.-  is  iti  thu  Transitetíimň  ul  the  ,1m.  Med.  AssoeiMioii,  18S4,  p. 
557.      Thirleeii  c».i«n  h --n-  r-j.'.rtvd   liv  línii  ui  1  Im    ľhi(-:,g„  M, -l.  Juiimal,  S[.l.  !•-.'.-. 

*  Kew  York  Med.  llecord,  March  S,  1S7U,  p.  a3ň. 


zu 


PSEl'DARTHROSIS    AND    HEI.AYED    UNION. 


I 


ivory,  slightly  smnller  than  the  gimlct,  is  oiled  and  driren  into  ťkt  opci> 

íng  initil  it  projecta  about  hatf  au  ítieli  on  tlie  oppwite  -ide.  Tne  other 
fragment  U  trcated  in  tlie  snme  manner,  a  dreasing  of  oakum  or  litit 
placed  over  tlie  ineiaiona,  and  tlie  pega,  tlie  ends  of  which  are  left  pro- 
jecting  above  tlie  surface,  withdr&wn  after  deep  pain  bejrins  to  bt  F*lt  in 
ilie  bone.  If  the  tkané  betweeu  tlie  ťragtuetits  ia  lax  it  muat  be  hteenHd 
by  incision,  or  by  ľree  movements. 

The  operation  exposea  to  the  chance  of  excesaive  suppiiration  tnd 
other  acenlľiin  oť  euiiipomíd  ťraetiire.  Gurlťs  — 1  easea  uť  the  opera- 
tion  and  ila  moditicationa  ahow  no  deatha  and  14  cum;  AgDt 
siniilnr  eaaca  give  1  death  and  86  cnľea. 

Tlie  tnodificatiotis  conaiat  mainly  in  the  substitiition  of  metal 
ivory  pegs,  and  in  aometimea  using  the  peg  to  faaten  the  fragmenta 
tngetlit-r  by  driviiig  it  through  both.  (Jeoasionnlly  the  pega  háve  been 
oul  oťf  level  with  the  bone  and  the  wonnd  leľt  to  close  over  tliem.  Under 
ílu -ľ  eireumstaiicea  the  ivory  pi'gs  bccome  eroded,  and  may  disappear 
entirely  by  absorjition  or  become  encysted. 

Trendelcnbnrg  exhibited  at  tlie  Tenth  CongreBB  of  the  Germán  (ŕesell- 
si.'l::iľt    liiľ  Cliintľjrk-1  :i  -|jei-iuiru  of  psť mlfi rtíi rosia   of  the   loWOT  end    of 
the  feeaur  which  had  been  cured  by  tlie  introdnclion  of  au  i»o 
ibrough  the  knec-joint.     At  tlie  death  of  tlie  patient,  two  and  a  lial: 
yeara  afterwards,  tlie  peg  vraa  foand  anch&nged,  except  by  the 
t  i  •  -i  l  of  the  end  which  had  been  lelt  projecting  into  the  joint,  and  which 
na  found  imbedded  in  the  c&paule.     At  tlie  samé  meeting  Rii 
exhĺbited   preparationa  to  ahow   tlie   superiority  of  bom 
ma  de  of  ivory.     The  bone  pega   apparently  became   structurally  utiitol 
with  the  bone  into  which  they  wcro  introduced. 

Canstíc  po  tasil  has  been  applied  witli  sueceaa  lo  the  ends  of  the 
:ii'ť  r  division  or  rentoval  of  the  intermediate  fibrons  tiasue  ;  the  nppltc 

nitinued  until  a  bitiek  sioiigh  forma,  and  Í8  repeated  if  neooaetry, 
Tlir  Mtual  oautery  haa  been  used  in  the  samé  tnanner. 

Reseetion  of  the  end  of  one  or  both  fragmente  was  lirst  perfonned  fnr 

:    of  psoudarthroais  in  1700  at  the  suggestion  of  White  of  Mai 

..n)   by  (Inrlt  to  háve  been,  with  the  exception  oť  the 

method  moal  freipiently  resorted  to.    It  owcd  this  favor  doubt- 

radtcal  chnracter,  to  the  promiac  it  held  out  of  speedy  úniou 

.'hu,   oľ  the   parta    to  tbc   condition  oľ  a   reoent  ťracture   and 

eurate  coaptation  ;  but  ita  dangera,  which  were  thoec  of  c 

tnre,  proved  so  great  that  many  aurgeona  heaitatcd  to  emptoy 

inin  Brodie  condemned  it  entirely.     The  great  reduc- 

■  i-  by  the  uac  of  antiaeptie  dreasinga  has  agaiu  !■ 

favor,  and   the  journals  tiow  contain  comparatively  frei{uenl  r 

The   operation  consiata  in  the  division  or  escieion  o 

liate  fibroua  bánd,  and   the  freshening  oť  one  or  bol 

v  lir  chisci,  and    aometimes   in   tlie   IVi-t-.-nin- 
i    by  a  wíre  SHture  or  ligature,  or  by   tratiafixion   with 

■  ■  tal. 

A  lotigitiľlinal  incieion  ia  madc  over  tlie  fracture  on  the  side  that  per- 


o  CťiitnilMntt  ľiir  rhi rn ryi.-.   L.*sl,  N...  2ll,  p.  21. 
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mits  the  easiest  access  to  tlie  bone  with  avoidance  of  the  main  vessels 
and  nerves,  and  is  carried  down  to  the  bone  by  drawing  the  muscles 
aside,  or  by  cutting  through  them  if  necessary.  The  uniting  bánd  is 
divided  or  stripped  off,  each  end  turned  out,  and  its  surface  freshened 
with  the  saw  or  bone-pľters,  the  fresh  surfaces  being  so  shaped  as  to 
favor  their  subsequent  coaptation  to  the  greatest  possible  extent.  If  the 
bone  is  covered  by  thick  masses  of  mus^le,  or  if  the  fracture  is  near  a 
joint  it  is  not  always  easy  or  even  possible  to  turn  out  the  ends,  and  then 
the  freshening  mušt  be  done  with  a  chain-saw,  metacarpal  saw,  or  chisel. 
The  periosteum  should  be  preserved  to  favor  the  formation  of  an  exter- 
nal  callus,  but  it  does  not  seem  desirable  to  carry  this  to  the  extent 
practised  in  one  or  two  cases  of  stripping  up  a  sleeve  of  periosteum  from 
each  end  and  sawing  off  the  corresponding  parts  of  the  bone,  so  that  one 
aleeve  can  be  engaged  within  the  other. 

Only  as  múch  bone  should  be  taken  away  as  is  necessary  to  thoroughly 
freshen  the  ends  and  make  the  desircd  coaptation  possible  ;  but  the  loss 
of  substance  involved  in  this  removal  is  lcss  important  in  the  uppcr  than 
in  the  lower  extremity. 

If  the  surgeon  desires  to  fasten  the  bones  together  he  may  surround 
them  with  a  loop  of  wire,  if  the  Hne  of  contact  is  sufficiently  ohlique,  or 
perforate  them  with  a  drill  and  pass  a  wire  through  the  holes  thus  made. 
The  fragments  are  brought  close  together  and  fixed  by  twisting  the  wire, 
or  by  passing  a  canula  down  over  its  ends  to  the  bone  and  fixing  them 
by  twisting  on  the  outside.  Or  the  ends  of  the  wire  may  be  cut  short, 
if  antiseptic  dressings  are  used,  and  left  to  become  encysted.  If  the  Hne 
of  fracture  is  oblique,  a  metal  peg  or  screw  may  be  driven  through  one 
fragment  into  the  other.  The  wire  or  pin  should  be  left  in  plače  for  a 
length  of  time  that  varies  with  the  size  of  the  bone  and  the  consequcnt 
rapidity  of  repair,  but,  as  a  generál  rule,  it  may  be  removed  in  the  course 
of  two  or  three  weeks.  The  wire  is  removed  by  untwisting  it  and  draw- 
ing  it  out,  a  procedúre  which  is  sometimes  difficult.  MicCormac  has 
aought  to  obviate  this  difficulty  by  passing  a  stout  pin  through  the  bones 
and  placing  the  wire  in  the  form  of  a  figure-of-eight  over  its  two  ends  ; 
by  the  withdrawal  of  the  pin  the  wire  is  freed. 

Volkraann1  treated  a  pseudarthrosis  of  the  tibia  with  múch  overriding 
by  notching  each  end  for  two  inches  and  fastening  them  together  by 
means  of  two  ivory  pegs,  as  shown  in  fig.  120.  A  gypsum  splint  was 
applied  and  the  wound  treated  antiseptically  ;  i  t  healed  promptly  down 
to  a  small  fistula,  and  the  pegs  which  had  then  become  loose  and  eroded 
were  withdrawn  in  the  seventh  week.  No  mobility  could  be  detected 
at  that  time,  and  the  patient  was  dismissed  cured  four  weeks  aftcrwards. 

In  one  čase  Koux  sought  to  iramobilize  the  fragments  by  sharpcuing 
one  and  forcing  it  into  the  medullary  canal  of  the  other,  and  apparently 
with  success  ;  but  unfortunately  the  patient  had  a  fall  two  motiths  aftcr- 
wards and  broke  the  arm  again,  after  which  amputation  became  necessary. 
Hamilton  says  he  has  done  the  samé,  but  does  not  state  the  result  llolt- 
house*  tried  it  unsuccessfully. 

1  Berlín.  Klinischur  Woclieiischrift,  1875,  p.  221. 
*  Lancet,  1864,  i.  p.  326. 
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The  indicatíons  which  determíne  the  choice  of  a  method  of  treatment 
háve  been  pointed  out  in  connection  with  the  different  methods,  and  thej 
vary  so  greatly  with  the  pathological  conditions  of  the  fracture  that  it  is 
hardly  possible  to  summarize  them  profitably  except  in  the  most  generál 

Fig.  120. 


Volkraann'i  operation  for  pseudarthrosis. 

terms.  As  a  rule,  the  milder  methods  are  to  be  preferred  in  all  cases  in 
which  there  is  reason  to  considcr  the  čase  as  simply  one  of  delayed 
union,  and  these  measures  mušt  of  course  be  directed  to  removing  the 
causc  of  the  delay,  whether  it  be  a  generál  or  constitutional  vice  or  a 
local  obstacle,  šuch  as  mobility  or  displacement.  In  addition,  local  irri- 
tation  by  friction  or  by  perforation  with  a  drill  may  properly  be  used. 
Resection,  I  believe,  may  be  stripped  of  most  of  its  danger  by  strict  an- 
tiseptic  precautions,  and  in  cases  of  reál  pseudarthrosis  and  disease  of 
the  fragmente  it  is  the  only  method  that  holds  out  múch  prospect  of 
success. 

Palliative  measures  consist  in  the  application  to  the  limb  of  an  appa- 
ratus  that  will  supply  the  necessary  solidity.  Šuch  an  apparatus  mušt 
ordinarily  consist  oť  a  snugly  fitting  leather  čase,  possibly  strengthened 
by  longitudinal  strips  of  metal. 

Amputation  may  be  required  to  save  the  patienťs  life  after  the  failure 
of  an  operation  to  cure  the  pseudarthrosis  and  the  occurrence  of  profuse 
suppuration  or  gangrene  ;  or  it  may  be  demanded  by  the  patient  as  a 
reliéf  from  a  painful  and  burdensome  limb,  especially  iť  the  non-union  is 
associated  with  necrosis  or  caries  and  interminable  suppuration. 
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CHAPTER  X. 

DEFORMED,  F.A0LTY,  OR  VICIOU3  UNION. 

"BesideS  the  temporary  and  perraanent  cansea  already  mentioned 
which  maj  interfere  with  the  fu  ne  ti  on  s  of  a  lirab  that  has  been  broken, 
there  are  others  yet  to  be  considered  which  depend  úpon  the  irregular 
union  and  position  of  non-articular  portions  of  the  bone,  úpon  the  ex- 
íesaive  size  of  the  callus,  or  úpon  the  ínclusion  in  the  latter  of  muscles 
or  ten  d  on  8. 

The  inclusion  of  a  muscle  or  tendon  in  a  callus  ia  not  a  coramon  com- 
plication,  and  most  of  the  recorded  itistancea  háve  been  in  the  forearm 
or  leg.  The  following  čase  is  a  note- 
w"onhy  example:  Chassaignac1  pre- 
8««ted  a  specimen  of  fracture  of  the 
ľÄ«3iii8  and  ulna  with  com piete  fusion 
°*  the  bones.  The  pronator  quadratus 
^Äaatropbiedjand  pronation  and  supi- 
■**fc.tion  abolished.  The  extensors  of 
'■*«  index  finger  were  transformed  into 
*L  íbroua  bánd  attachcd  to  the  callus. 
~*  *ie  of  the  extensors  and  one  of  tlie 
**« 
l*>    likér 

G*MluS. 

It  is  possiblc  that  in  the  earlíer 
Ä*^ages  of  the  lesa  severe  cases  of  thU 
^Viaraoter  the  muscles  or  tendons  might 
*-*«  successfully  and  safely  freed  by  an 
^J«ration  nnder  the  antiseptic  method, 
**utif  the  tissue  bas  itself  become  ossi- 
*icd  nothtng  can  be  hoped  forfrom  any 
tj-eatment. 

Mention  has  been  made  in  Chapter 
Vil.  of  the  inclusion  of  a  nerve  within 
A  callus,  and  of  the  possible  pressure 
of  an  exuberant  callus  úpon  the  nerves 
that  paša  over  it.  It  seems  probable 
that  the  latter  is  not  a  sufficient  cause 
of  the  pain  that  is  experienced  ín  sneh 
cases,  but  mušt  be  aided  by  previous 
tnjury  to  the  nerve  resulting  in  a  neu-  (crnri 

>  BdII.  du  U  Soc.  Analoraique,  1842-13,  p.  339. 
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ritis  which  is  kept  up  perhaps  by  the  pressure.  .  TJsually  when  an  over- 
grown  callus  produces  disability,  it  does  so  by  establishing  firm  union 
with  an  adjacent  bone,  or  by  opposing  a  fixed  mechanical  obstacle  to  the 
motions  of  a  joint.  Coraraon  examples  of  the  former  are  furnished  by 
fracturcs  of  tlie  forearm,  and  an  extréme  one  of  the  latter  is  represented 
in  figúre  121.  It  is  taken  froni  a  specimen  of  fracture  of  the  shaft  of 
the  ťemur  united  with  múch  shortening.  Moveraents  at  the  hip-joint 
were  entirely  prevented  by  a  bridge  of  bone  uniting  the  pelvis  with  tlie 
seat  of  fracture. 

Tlie  most  frequent  kind  of  vicious  union,  and  the  one  commonly  re- 
ferred  to  when  this  term  is  used,  is  that  in  which  the  fragments  are 
united  with  a  degree  of  displacement  that  interferes  seriously  with  the 
form  and  functions  of  the  limb.  It  is  convenient  for  the  present  purpose 
to  divide  this  pathological  group  into  two  principál  varieties,  differing  in 
their  anatomical  characteristics  and  in  the  náture  of  the  resulting  disa- 
bility, according  as  the  fracture  involves  the  shaft  or  the  articular  end 
of  a  bone.  Of  these,  only  the  former  will  be  here  considered  ;  its  examples 
present  a  certain  degree  of  uniformity  in  their  elements  and  treatment, 
while  tlie  latter  can  be  better  considered  in  detail  and  in  connection  with 
the  different  fractures. 

Vicious  union  of  the  shaft  of  a  long  bone  is  union  with  angular,  longi- 
tudinal,  lateral,  or  rotatory  displacement  to  an  extent  which  causes  a 
notable  deformity  or  diminution  of  function.  It  is  most  important,  most 
likely  to  require  surgical  treatment,  after  fracture  of  the  leg  or  thigh, 
because  changes  in  the  length  or  shape  of  the  lower  extremity  are  more 
commonly  productive  of  functional  disabilities  than  similar  changes  in 
the  arm,  and  more  amcnable  to  treatment  than  those  of  the  forearm. 

This  disability  may  be  due  not  only  to  shortening  or  rotation  of  tlie 
limb,  but  also  to  change  in  the  direction  of  the  long  axis  of  the  lower 
segment  which  makes  it  necessary  to  evert  the  foot  in  order  to  bring  the 
sóle  fiat  úpon  the  ground,  and  t  hus  the  internal  lateral  ligament  of  the 
ankle  is  exposed  to  an  excessive  and  constant  strain.  Or  the  weight  of 
the  body  may  cause  pain  at  the  seat  of  fracture  by  increasing  the  ab- 
normal  angle  existing  there,  or  the  point  of  a  fragment  may  irritate  the 
soft  parte  and  cause  persistent  ulceration. 

The  causes  are  the  saroe  as  those  which  produce  displacements,  for 
the  condition  is  simply  the  persistence  of  a  displacement  produced  at  the 
time  of  the  accident,  and  leťt  unreduced,  or  occurring  in  the  course  of 
the  treatment  as  the  result  of  defective  contentiou,  of  too  early  use  of 
the  limb,  or  of  insubordination  on  the  part  of  the  patient. 

Of  141í  cases  collected  by  Gurlt  oť  vicious  union  reiiuiring  an  opera- 
tion  for  its  correction  71  were  of  the  thigh,  59  of  the  leg,  12  of  the  arm, 
and  T  of  the  forearm.  Of  the  fractures  of  the  thigh  which  resulted  in 
i  t  the  position  was  indicated  in  5t> ;  in  20  of  these  i  t  was  in  the  upper 
third,  in  10  abovc  the  middle,  and  in  21  at  the  middle.  The  character 
oť  the  displacement  was  indicated  in  55 ;  in  38  of  these  it  was  angular 
with  the  convexity  directed  outwards  or  outwards  and  backwards,  and  in 
9  outwards  and  forwards.  Of  37  fractures  of  the  leg  in  which  the  loca- 
tion  of  the  fracture  is  mentioned,  18  were  in  the  lower  third  and  8  below 
the  middle ;  of  $ó  in  which  the  direction  of  the  apex  of  the  angle  formed 
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by  tbe  displacement  is  given,  it  waa  forwards  iu  1*.  outwards  in  S,  and 
jnwards  in  T. 

In  '■'■  eases  in  wbicb  badly  uniteií  fracturc  of  tbe  fílmla  teii  tooperative 
interfereiiee,  tlie  syiiiptnms  were  :  a  depresiou  ;il>.,vi'  tlie  eMeni:il  niiillľo- 
liis,  marked  prominence  of  tlie  internal  malleolns,  increase  of  tlie  dištance 
betivecn  the  two,  and  extréme  ereraioa  oť  tlie  góle  of  tlie  ton  t ;  and  in 
oue  čase  tbe  astragalus  had  slipped  np  betueen  tlie  boflea  of  tlie  1c;;. 
Wiien  ibis  displacement  is  assocíated  with  bony  ankylosts  of  tlie-  aiikle- 
jnini  i  figurea  122  and  123)  it  cannot  be  correuted,  and  tlie  only  treat- 
raent  is  resectlon  or  ampmation. 

Fíg.  123. 


i  »flír  ľr«r!ur<>nf  t  ti  r  IhllftQj 


Tlie  metliods  of  treatment  present  fonr  varietics:  l-t,  tlie  straighten- 
íng  oť  tlie  linib  by  iinmediate  infraciion  or  beiiding  of  tbe  baJlú,  or 
gradually  by  a  nwlerate  ťorce  constantly  appltcd  ;  2d,  ťoreilile  ruptúre 
oť  (heeallus;  bd,  dirôion  of  tbc  eallus ;  4tb,  reaeetion  oť  projeeting 
taDctiona  of  tlie  bone. 

1.  iiiťr>fti-"t  pr  Bending  qf  //<-■  QtUut. — Ilending  of  tlie  eallus  at  a 
IÍOglg  -ítting  is  possible  only  before  complete  ossifieation  bas  takcn 
plače,  but  gradnal  liending  and  itníghtmMllg  by  a  moderate  ťoree  acting 
constantly  can  bc  accompľished  even  after  tbree  or  fonr  montbs.  ThU 
metbod  is  only  tlie  later  appliuation  of  tbat  inspection  and  eorreetion 
wliich  waa  recotnmended  by  tbe  oldcr  surgeone  to  be  uiade  wben  ncees- 
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Bary  íti  tlie  course  of  iiny  čase,  and  bas  been  practised  from  tlie  earlíest 
days.  Tlie  operative  procedure  in  tlie  rti\>\t\  form  consists  of  extensíon, 
oottnter-extension,  and  coaptation,  tlie  latter  boing  made  by  i 
spôn  the  prominent  angle  by  tlie  banda  alone,  or  witb  tbc  aid  of  tbe 
knce.  If  tbe  angular  displacenient  is  associated  witb  overňding  B2ttn< 
síon  is  necesstiry  bntb  to  roduce  tlie  dispbicement  and  to  nmuttin  ÚM 
rŕiiuction  wben  obtained.  Tbe  operatioti  Í8  simply  tlie  redne  tum  of  a 
displacement  wbile  tlie  callns  is  still  incomplete,  and  iil'tťľ  1 1 1  i  ■ 
tbc  nsual  precautions  are  still  to  be  takcn  to  seoure  immobility  in  a  goud 
poši  ti  on. 

dradual  bending  is  accomplished  eitlier  by  extensíon  and  cuuncer- 
extension  in  tbe  uaual  manner,  or  by  constant  lateral  preeanre  úpon  ehe 
projecting  angle.  Tivo  principál  nielliods  of  exerting  tbe  l:nt. 
osa  ■.  a  Bplini  is  applied  on  tbe  open  side  of  tbe  angle  and  tbc  lirao  is 
bound  to  it  by  a  oircular  roller  or  bands  tightened  Beraral  times  šach 
day,  or  by  elastic  bands  ;  or  tbe  splint  is  applied  úpon  tbe  Donmi  sial 
and  tlie  distal  segment  of  tlie  limb  drawn  towards  it  by  tbe  saníc  dwum. 
<  Muríni  |  síddiiig  in  iicedľil  at  all  pointa  of  pressure.  Thia  metbod  í.s  apt 
to  be  painf'ul,  and  is  inferior  in  most  eascs  to  tlie  rapíd  met  b  od  dom,  iľ 
necessary,  witb  tbe  aid  of  anresthesia. 

Tbc  cliiingc  in  tbe  ďirection  of  tlie  bone  is  aceompanied  by  tbc  break, 
iiig  of  soiiie  ]'ortions  of  tbe  callns,  and  tbc  difierence,  tbcrelorc.  bchvecu 
tata  and  tlie  Bseond  metbod,  in  which  tlie  callns  is  completely  brokan,  is 
ona  of  degrec  ratber  tlian  oľ  kind,  and  tlie  surgeon  in  attempting  citber 
inay  find  bis  objrtt  acconijilished  W  tbe  other. 

■í.  Rvptím  "/  tht  Callut. — Thia  metbod,  which  appeara  to  bare  bani 

ľ         ■    '    .    ■■    :;-     '  .11  i  V    ■■■:  ■      .    .  -     l!,<  !   :.:■ 

earlier  Kritere  onlj  to  be  oondemned  becauae   it  waa  feared   ti 
wosld  break  al  other  tban  tlie  pointa  desired.     Toward  tlie  end  of  tbc 
ITtli  sen  tury,  Purman'  oaed  a  machine  for  tbc  purposo,  but  bie  exMDple 
o  hava  had  no  Followera  until  in  ITí-  or  17^3  Boaoh  Foand  an 
old  iron  apparatus  which  appearerf   to  háve  been  made  for  tliis  pwpoM. 
Ilc  had  anotber  coiKtmcted  in  a  modiiied  ľonn  and  used  il   BUCoesMotly 
nj.oii  two  caues  in    IT.-:'.,  one  of  thera  being  a  fracture  of  tbe  Femui  ta 
ilľ   twonty-eigbth  week,  the  other  a  fracture  of  tbc  lej       l  !■ 
tbe  operation  a  number  of  times,  and  once,  in  1811,  in  the  pn 
en,  wbo  repcated  it  in  IM"  and  publiahed  tlie  čase  bOgetJ 
.  '  '.  i  i.ii  of  BoBch's. 

h'a  originál  inštrument  was  tike  a  book-Wnder's  preae  :   I 
number  of  times  and  niany  iustruments  bave  sim  ■■  been  devi-ci 
by  ilillcľcni  gurgeons.     They  are  kuowu  as  osteoclaste,  and  the  foree  ía 
by  roeans  oi    a   serew.      One   of  tbc   simplcsi,  B 
"ľa  stout  steel  bar  supporting  a  pad  in  tbe  centre  and  I 
I,  all  movable  úpon  it.     Tlie  liinb  is  passed  through  the  ring* 
i   ed  at  tlie  selected  points,  and  tbe  intcm«"liaiť  pud  is 
hone  at  tbe  point  wherc  tbe  fracture   ia   tube 
made.      A  verv  j  owei  ful  inštrument  capable  of  aceurate  ailjiistmeu!  has 

::i.l']iii    Lorlmer.Krantí,  oder  Wnntt-ArtM 


Í         :i<]e  liy  Collin  &  Go..  of  Paria,  for  tlie  parpon  of  Mklag  BUpr>> 
:  1  frácture  of  the  fomur  for  the  reliéf  of  génu  valgura,  and  cotdd 
brabibly  be  used  with  sd  v. m  táge  also  in  eaaea  oľ  viuioua  anión.1     ľrof. 
■::  appaka  highly  of  the  awuŕaoy  ani  ortiinty  w'r.li  wiitcli  U  pro- 

-  1 1. -5  ita  reaults. 

The  injnriea  inflieted  in  the  ruptúre  oľ  a  callus  aro  lesa  than  those  ac- 

ma  im  ordinary  frácture,  bec&uas  the  forca  reqnired  to  effect  it 

"a  lesa  and  is  applied  ín  sucli  a   manner  that   it  does  not  eause  displacc- 

-■  ml  laceration  of  the  soft  parta.      It  has  already  been  ahown  that 

ivhcn  fragraenta  are  uniteil  witb  mm'li  dis-placement,  which  ia   the  OOndi- 

ri.ni    in   vicious   union,  the   callu*   is    asually  compnratively   acanty   and 

•  iViable  for  a  oonaiderable  time,  and  experience  has  ihowo  that 

;  v  fracturea  prodneed  intenticmully  or  by  aeeidcnt  beftl,  M  I  rnli.-, 

promptly  and  wíth  lesa  reaction  than  primáry  fraoturea,     Of  tho 

numerous  eas-na  ooľleoted  by  Gurlt  tbsre  waa  but  one  in  which  aappara- 

tion  oceurred,  and  in  that  the  ultimáta  reaule  waa  good,  and  only  one  in 

whieh  nibae  |uent  úniou  failed.     Malgaigne,  on  the  otlter  bánd,  reľera  to 

tbree  ca»  ith  foilowed  ths  operatíon,     [n  the  firat,  per. 

■   by  Ali  Rodoham,  the  patient,  a  man  70  yeara  old,  ap] 
Iiave  died  úpon   the  table;  in  tlie  second,  re  norte  d   by  Morgagni.  the 
[ied  of  the  remiiter  eomplieati'iiis  n  ť  tlie  IVm/tiire;  um  i  in  the  tlitrd, 
I  by  Laugier,  de&th  took  plače  an  hour  and  a  halť  after  tiie  opfl- 
ration. 

Iltirlt  givos  a  table,  made  up  oľ  cases  cnllucted  by  liim,  in  which  the 
callus  was  ruptured,  «ith  or  without  tlie  aid  of  inštrumente,  after  the 
Lame  of  the  periód  of  tíme  which  ia  usually  suftk-ient  for  oomplete  eon* 
solidation,  that  iä,  ton  weeka  for  fracturea  of  the  thigh  and  eight  <reeka 
for  those  of  tho  le uc.  It  ia  arrangod  in  two  groupa  according  to  the  aga 
nľ  the  patiente,  those   under  tiťteen  yeara  composing  one,  ali  oider  onea 

the  o  the  r.     TI isea  ahow,  as  he  pointa  out,  that  foroible  ruptúre  is  a 

rul  and  safe  method  of  treatment,  eveti  aľter  the  lapae  ofa  periód 
thal  haa  nľten  been  considered  an  abaolute  contraindieatiou.    In 
lu  of  the  adnlt  caaea  more  than  aix  montha  had  elapaed,  the  longoat 
periód  being  twenty-one  montha,  and  tha  aarae  length  of  tíme  in  8  oľ  the 
jOUDger  cases,  in  Ú  of  them  two  yeara,  and  in  2  ono  year.     The  arer&ge 
ageof  the  adult  cases  waa  thirty-three  yeara,  that  of  the  y  q  ang  casea 
ti,  yeara,  the   oldest   h  j'mg  stxty-ľour,  the  youngest  one  and  a 
halľ;»27  cases  were  of  the  thigh,  22  of  the  leg,  and  6  of  the  homerua. 
The  varioua  kinda  oľ  medical  treatment  which  háve  been  auggeated  or 

Innployed,  iritb  b  ŕiow  to  aoľtening  the  callua  and  making  ita  ruptúre 
iffeot  heyond  causing  the  losa  of  valuable  time,  and  tha 
pÉríbration  of  tlie  callus  at  aeveral  pointa  wíth  a  drill  for  tlie  samé  pur- 
icms  not  to  be  of  sufReient  value  to  compenaate  for  tlie  addítional 
risk.  Gurlťa  tahle  contains  4  caaes  in  whioli  this  latter  waa  done  ;  two 
ttľiv  auooesaful,  in  one  the  frácture  could  not  be  produced,  and  in  th» 
rttO»ÍDÍng  one  lappuration  ensued  and  cauaed  deatli.  lf  the  drill  ia  uaed 
the  vrounda  sbould  be  allowed  to  lieal  luľore  the  eallua  ia  broken. 
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I    ■  ■ ntí  sncoBsafal  obh  to  rulieve  f.uiltv  aníon  nt  h  I  r.  ■  ■  nnfcl«,  *r  llul 

■    Ľ  '  I.' -"vľ.i...  1--II,  ,>.  41^1,  nr  eliapter  xxvih  cľUiis  tx.uk. 
■   lv..    u  i,::-  ..i  \.  v.  Siirsiľfil  >"■:..  M«y  10,  18S1,  in  tlie  Mudioal  KocorJ,  ÍB81. 
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Tlie  operation  conaiats  eithcr  in  extension  and  eounter-flitensíon  by 
iliľ  banda  of  tlie  operátor  and  hia  assistants,  or  by  specially  contrired 
instruments,  or  in  lateral  preaaure  with  thc  banda  and  knce,  or  with  tlie 
limb  resting  on  a  table  so  tiiat  the  weight  of  thc  surgeon' s  body  can  be 
used  as  tlie  rupturing  force,  or  in  the  use  of  tlie  osteoclaat.  Usually 
lateral  force  is  exerted  npon  or  near  the  apex  of  the  angle,  that  is,  in 
tlie  direction  in  which  it  tends  to  dimiuish  the  displacement,  but  Pietten- 
bach  bas  recomraended  that  it  ahould  be  exerted  at  tirst  in  the  opposite 
direetion,  increasing  the  angle,  as  is  often  done  in  cases  of  ankylosis. 
As  soon  as  tho  surgeon  is  niade  aware  by  the  sound  or  the  mobility  that 
tb.6  eallus  bas  becn  broken  he  reduces  the  displaccment  as  gently  as  pns- 
sible  by  traction  or  lateral  pressure,  and  when  this  r  ed  ucti  on  is  eomplet*, 
or  bas  been  carried  as  far  as  is  considered  prudent,  be  applies  tlie 
dressings. 

I  funí  no  montion  niade  by  tlie  authors  of  ruptúre  of  the  main  n  nerieš 
or  nervcs  during  this  operation,  and  yet  it  seems  a  not  iropossible  aeui- 
dent  when  the  deforuiity  has  lasted  a  long  tíme  and  these  organs  lie  on 
the  aide  of  tlie  concavity. 

In  ibis  coniiection  may  bo  mentioned  also  an  operation  proposed  and 
performed  by  RískoIí  in  1S47,  that  of  fracturing  the  corresponding  bone 
of  the  othcľ  limb  and  Eteeking  ita  itnion  witb  a  shortening  eipial  tu  that 
of  the  tirst.  Tlie  idea  appears  to  háve  been  suggested  to  Kiassoli,  two 
or  three  yeara  before,  by  a  casc  of  fracture  of  the  right  femur  of  a  raan 
whose  lef't  femur  had  been  hroken  twenty  years  before  and  had  traited 
with  two  inches  of  shortening.  The  new  fracture  waa  left  without  sup- 
port  until  its  shortening  equalled  that  of  the  other,  and  tlien  ít  waa 
phoMl  in  a  fi.xed  apparatus  and  allowed  to  unite  in  that  position.  The 
paticnt  was  afteľwards  ablu  to  walk  without  limping. 

A  similar  čase  had  been  treated  in  the  samo  manner  at  Brussels  in 
1840,  and  a  shortening  of  three  inches  thus  compensated  for. 

I  am  not  nware  that  Kizzolj's  operation  bas  ever  been  repeated,  and  it 
does  not  seem  probable  that  many  surgeíms  would  be  ivilling  to  rccum- 
mend  ibis  means  of  correcting  an  inequality  in  length  which  could  be 
sufficiontly  well  met  hy  a  cork  sóle.1 

:■!.  litri*)"!!  •>/  t  h  t-  Vultué. — Thii  method  differe  from  the  preeeding 
one,  in  that  it  stibstitutes  a  compound  fracture  for  a  simple  one.  It  con- 
sists  essentially  in  an  incision  through  the  soft  parta  down  to  the  bone 
and  the  division  of  the  latter  by  a  aaw,  chisel,  or  bone-plíers.  A*cord- 
ing  to  Malgaigne  it  waa  tirst  performed  by  ľaulus  .Kgineta,  and  is  re- 
ferrcd  to  by  Hildatms  as  having  been  performed  by  a  surgeon  of  his 
time.  Malgaigne  mentions  nine  additional  cases,  two  of  simple  division, 
and  seven  of  resection,  and  Ourlt  gives  in  his  table  thirty-eigbt  cases, 
nbout  halť  of  which  antedate  the  publication  of  Malgaignc*s  book. 

So  far  as  the  essenee  of  the  operation  ia  concerned,  it  is  iromaterial 
whether  the  bone  is  aimply  divided  or  a  wedge-shaped  piece  removed  ; 
the  additional  ilanger  in  tho  latter  caae  ia  due  to  the  greater  laoentiofl 

1  A  WL'll-kluiivli  Nch-  York  surLJi-HiTi,  ImifruT,  ŕi  1  m  m  t    ti  f  t i  vi'íiri  ;':;..  ,  ,,  i..,:,!   l,,,iľ 

im'hťi  of  tlif  Hliaft  of  a  mnuid  ľi-iiiur  in  ortieľ  t"  u)iik»  tli"  Ittnjiili  *if  I  U"  liuiH  tlie  snmn 

bí  lliaL  of  tliľ  oji]>.níl ,  wlijili  tiíid   bwii  sliortmwd   \>y  ľxcímoii  of  llu:   tiip-Juiiit, 

Tliia  wtsu  als"  riím.'iins  uulqua. 
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of  the  soft  parta.  This  is  a  detail  which  depends  úpon  the  character  of 
the  displacement  and  the  form  of  the  callus.  Langenbeck  niodificd  the 
procedúre  by  using  a  very  narrow  saw  for  the  division  of  the  bone.  íle 
first  made  an  incision  about  half  an  inch  long,  throuurh  which  he  intro- 
duccd  a  drill  and  perforated  the  bone ;  he  theu  passed  the  saw  into  the 
hole,  and  cutting  first  in  one  direction  and  theu  in  the  other,  divided 
the  bone  almost  entirely.  Aťter  the  wound  thus  made  had  iilled  with 
grannlations,  he  fractured  the  bone  at  the  weakened  point  and  reduccd 
the  displacement. 

Within  the  last  four  or  five  years  many  ostcotomies  háve  becn  per- 

[ormed  úpon  the  curved  bones  oť  rachitic  children,  and  úpon  the  femiir 

in  cases  of  gcnu  valgum  under  antiseptic  precautions  with  au  almost 

cutire  absence  of  dangerous  accidents  or  complications.     The  method  of 

procedúre  is  to  make  a  short  longitudinal  incisian  down  to  the  bone,  in- 

serta  chisel,  turn  it  transversely,  and  divide  the  bone  by  repeated  blows 

*ith  a  heavy  mallet,  the  limb  rcstiug  meanwhile  úpon  a  sand-hug.     The 

*ound  is  then  syringcd  out  with  a  2J  per  cent.  solution  of  carbolic  acid, 

dressed  with  carbolized  gauzc,  and  the  limb  placed  in  a  splint.    Usually 

the  dressing  does  not  need  to  be  changed,  and  the  wound  heals  by  pri- 

roary  union.     If  the  cellular  tissue  projects  through  the  incision  in  the 

8*in  U  should  be  cut  away  below  the  level  of  the  latter  so  as  not  to  inter- 

*e*e  with  its  union.   It  is  recoramended  also,  that  the  sides  of  the  wound 

should  bc  kept  in  apposition  by  a  narrow  strip  of  adhesive  plastcr  crossing 

'to  centre.     The  uncovered  portion  of  the  wound  provides  for  the  escape 

°f  any  discharge. 

I  háve  not  met  with  any  čase  in  which  this  method  has  been  applied 
*°  *t  badly  united  fracture,  although  Malgaigne1  pro posed  it  as  less  dan- 
gerous  than  division  with  a  saw,  but  I  feel  súre  it  would  be  etpially 
•©rviceable  in  cases  of  angular  or  rotatory  displacement  without  šuch 
overriding  as  would  greatly  increase  the  thickness  of  the  bone  at  the 
P°int  where  the  fracture  would  háve  to  be  made. 

In  long-standing  cases  in  which  the  disability  is  due  more  to  the  de- 
■tected  position  of  the  foot  than  to  the  shortening,  as  in  somc  badly 
?n*ted  fractures  of  the  leg,  and  when  the  principál  indication,  thereťore, 
*?  Hierely  to  correct  the  faulty  direction  of  the  lower  segment,  and  in 
?ll*Ular  cases  of  extréme  angular  displacement  of  the  thigh  in  which  there 
18  *"eason  to  suppose  that  the  tissues  on  the  concavo  side  havo  bocome 
^^tnanentíy  sh  orte  ne  d,  it  is  better  to  resect  a  Y-shaped  piece,  or  even 
*piece  of  oonsiderable  length,  than  simply  to  divide  the  bone,  so  that 
^|*  limb  may  be  made  straight  without  undue  or  dangerous  teusion  of 
^^  soft  parte. 

In  view  of  the  great  diminution  of  dangers  by  the  use  of  the  antiseptic 
lkl*tbod8,  the  tabulation  of  the  results  obtained  under  the  other  methods 
°*  treatment  does  not  seem  necessary,  or  even  useful.  1 1  is  sufficient  to 
?*y  that  the  38  cases  collected  by  Gurlt  give  25  eures,  1  improvement, 
^  failure,  2  amputations,  and  7  deaths,  and  in  2  the  result  is  unknown. 
4.  Re$ection  of  a  Projectinq  Fragment. — In  some  cases  tlie  defect  of 
le  union  is  found  not  in  shortening  or  change  of  the  direction  of  the 

1  Loc.  cit.,  vol.  i.  p.  339. 
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Fig.  124.  limb,  but  simply  in  tlie  projection  of  tlie  end  of  o 

tlie  fragmentu  which  by  its  pressurc  may  irritate  and 
cnitse  ulceratwm  of  tlie  skin,  and  be  tlie  source  of  iuu<:\, 
discomťort,  or  even  disability.  Tlie  samé  condítion  mar, 
but  múch  more  rnrely,  be  tlie  consequence  of  an  over- 
growth  of  tlie  ualius.  It  occurs  most  frequanl 
oblit|Ue  fracture  oť  tlie  humenis  or  tibis  (fig.  124). 

Tlie  indication  is  plaín,  and  the  treatmeut  simplo  and 
free  from  dangcr.  A  longitudinal  incision  i^  BHMfo 
over  tlie  projecting  bone,  and  the  latter  freelv 
and  thcn  retnoral  with  tlie  eaw,  honc-plicrs,  or  ehisel. 
Tlie  sides  of  the  incision  are  theu  bronght  tóge  tlie  r  and 
primáry  unínn  sought  except  at  the  |>oint  where  tlie 
draiiinge-  tube  is  leľt. 

In  making  a  clioice  among  these  means  oť  BO! 
vicious  union  tlie  surgcon  muat  ho  guided  by  two  f&cU : 
lst,   that  a  simple  fracture   is  a   leaion   which   dcM 
practicnlly   involve  any  danger   to   the   pstíenťa   liľe. 
wliilo  n  compouinl  fracture,  uotwkiistanding  the 
impi-ovcd   resntťi    ohiaincd   mi  ler   antiseplic    t-rt-;\  liiht  1 1 . 
mušt  be  cotisidered  as  a  mnch  graver  injury  ;  and  -  I- 
that  tlie  leda  the  leugth  of  the  tíme  tbal  haa  tlapeed  bImm 
tlie  receipt  oí'  the  originál  injury  the  greater  is  the   pro- 
.(i'f'r'r '"Viŕ"""       babilitj  of  BUCeeaa  by  tlie  uiilder  methods.     T 
,!,.,,(„„  will  lead   bim   to   em  plo  J  the   uiilder   methodfl   trhosíver 

tlicre  is  any  hopa  oť  BQCOeeding  bj  their  aid  ;   tlie  seeoud 
will  guide  bim  in  tlie  choicc  betiveeu  i  m  med  i  a  te  or  gradual  atraíg 
and  forcíbla  ruptúre,  or,  when  t&ken  in  comioction  with  the  extent  and 
diameter  of  tlie    di.sphtceuient,  tnay  ťoree   htm   to  resort    to    the   more 
ilniigerou*  divisioTi  oľ  the  callua. 

In  a  11  eases  in  which  not  more  tban  two  months  bave  elapsed,  the  first 
mi'thoil  liolds  (.m t  a  g'jod  [irijspect  oť  sueecss,  and  it  should   be   resorted 
to  ftl  Once  wittinut  In-iíiig  any  time  in   vain  meiaurea   intended   to   softea 
tlie   Ofilluš.      in   ťraemres  with   tnucli  displaceinent  thÍ9  periód  may  be 
eotuiderably  lengthened,  for  these  are  the  ťractures  in  which    repaif 
,.-.■  moat  slowly,  and  the  callus  rematna  soft  or  friabie  totigsat. 
When  a  choíce  can  be  made  forcible  ruptúre  is  to  be  preferred  to 
divi-imi  by  tlie   saw.      One   objection  wbich   has  been   urged  ag 
m  alleged  difficulty  oť  producing  the  fracture  at  the 
:-   iieeti  shown   to  be   unťounded.      The   instruments  at  our  dis- 
pOSal  enable    the  fracture   to   be    made  with   great   precision.      Anothei 
Objection,  that  o  f  Bubsenuentfailure  oť  the  bonea  tounite.lias  be< 

Fracture.  Tliere  is,  sofar  as  I  kuow,  but  one  recorded  i  ns  tance 
of  buoIi  failure,  and  tlie  objection,  if  it  be  a  valid  one,  is  eijually  good 
•gainet  division. 

[f  division  is  chosen  it  mušt  be  perťormed  with  tiic  strietest  attcntion 
to  tlie  detaile  of  the  aiitiseptie  met  hod  ;  and  resection  oť  a  portio 
will  im  or  of  the  bone  mušt  bo  made  wlieuever  tliere  i-  re 

tissues  in  the  concavily  oľ  tlie  limb  are  perui.uieuily  shortened. 
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Subcutaneous  division  of  thc  tendo  Achillis  may  takc  the  placc  of  this 
resection  in  some  faulty  unions  of  the  leg  with  an  antcrior  angle. 

I  háve  no  means  of  determining  the  extent  to  which  surgical  interfer- 
ence  is  justifiable  in  cases  in  which  a  callus  has  united  the  bones  of  the 
forearm  and  destroyed  the  function  of  rotation  of  the  wrist. 

The  resection  of  a  projecting  fragment  or  portion  of  callus  is  an  easy 
and  safe  means  of  removing  vvhat  may  be  the  cause  of  serious  discom- 
fort  or  disability,  and  the  surgeou  should  not  hesitate  to  do  it  when  a 
plain  indication  arises. 


15 
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CHAPTER    XI. 

OEXKItAL  PROGNOSIS. 

Tiie  prognosia  after  fracture  involves  consideration  of  the  effecta  of 
the  injury  with.  respeci  to  tlie  prolongation  oť  lífe,  tlie  preaervatíon  of 
the  límb,  its  usefnlnesa  i!'  preserved,  and  tlie  periód  oF  tíme  reo,uired  for 
convaleseence.  Tiie  diifeí-ent  ľactora  in  tbia  prognosia  háve  been  con- 
sidered,  many  of  tliem  in  detail,  in  the  preceding  ehapters,  and  I  shall 
thereforc  only  group  tliem  here  for  a  more  convenient  generál  view.  It 
baa  been  uud  recently  by  a  prominent  Germán  surgeon  tliat  a  fracture  is 
now  to  be  eonaidered  nither  as  an  inconvenienee  than  as  a  miäfortune, 
bnt  while  tlie  remnrk  may  contnin  an  element  of  truth,  it  ia  far  too  sweep- 
ing.  We  háve  scén  that  the  life  oF  the  patient  may  be  endangered  no  t 
only  by  a  oompotmd  Fracture  of  a  limb  but  also  by  a  simple  one,  and 
that  in  almost  any  čase  the  funetiona  oť  the  partare  liable  to  be  crippled 
for  :i  coii.-iib'nihlľ  ]n.jľiml  oF  lime.  and  perliaps  perraanently. 

The  prognosia  varies  with  the  age  and  eondition  of  the  patient,  the 
character,  position,  and  origin  of  the  fracture,  and  the  eomplicatiotis  to 
which  it  may  give  riae. 

í*t.  TkePatimt, — Se r  does  not affect  the  prognoais.  Age  has  &  great 
intíueuec  úpon  it;  the  youngerr.be  patient  tlie  better  tiie  prognoaia.  In 
children  the  bonea  unite  more  prompily,  and  usually  with  lesa  permanent 
deťormity,  and  compouud  fractures  are  lesa  serious.  Jíut  in  fractures 
iiivolviiig  or  in  close  proxiuiity  to  jointa  the  prognosia,  quá  funetion,  is 
afiiTtľd  tinľavorahly  by  tlie  strong  tendency  that  exísts  during  youth  and 
obildfaood  to  excessive  formation  of  cailus  when  the  displaeement  ia  not 
entirely  corrected.  On  the  otlier  liand,  if  the  injury  is  šuch  aa  to  eall 
for  excisíon  of  tlie  joint  the  probability  of  a  reproduetion  oF  bone  suffi- 
eii'iit  to  ereate  a  new  and  serviceable  joint  ia  good.  In  old  pcnple  the 
prognosia  ia  worae  because  in  the  more  severe  068*8  fchey  are  less  uhle  to 
ľeeover  froín  the  injury,  esir.ijie  the  eomplieatious,  and  bear  the  neeessary 
confinement  to  the  bed.  Tlie  latter  ia  an  especially  grave  element  in  the 
prognosia  ivliieh  is  Further  aggravated  by  tlie  pain.  Furthemore,  their 
joiuts  are  more  Ukely  to  beeome  atiflened,  and  their  tiaauea  to  remain 
cngorged  and  vigid.  Tliey  are  silso  especially  liable  to  ccrtain  Fraetures, 
sneh  aa  thoae  oť  tlie  wrist  and  tice-k  oť  tlie  Femur,  which  entail  necessarily 
a  greater  or  lesa  degree  of  deforinity  or  disahility. 

Tlie  geasral  conditUm  of  the  patient  seeras  to  be  without  äny  very 
serious  importance  ao  far  aa  the  repair  of  the  fracture  is  concerncd; 
even  in  tliose  rare  cases  in  which  there  ia  a  congenita!  or  acipiired  pre- 
disposition  to  fracture,  the  bonos,  aa  we  háve  seen,  unite  within  the 
usnul  periód.  On  the  other  hand,  the  existeuce  of  a  special  dyacrasia 
bucIi  aa  syphilis  or  aeurvy,  or  an  acute   iutereurrent  diaeasc  may  delay 
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nr  entirely  prevont  repair.  Paralysis  of  tlie  affected  Hmli  may  or  may 
tiot  aftect  tlie  process,  aceording  to  uonditiotis  wliicli  háve  been  elsewhere 
delaíted. 

■lil.    TH$  Fractwe. — Kractnres  by  direct  violence  are,  as  a  rule,  more 

severe  tlian  those  by  índirect  violence,  becaii.se  in  addition  to  those  le^imis 

wliicb  are  eommon  to  both  forms  there  is  also  in  tlie  torraer  tlie  bruraÍDg 

of  tlie  soft  parta   produee.d  by  the  external  ťorce,  and  tlie  conseipient  in- 

c]'-.::iii.'(l  jintljiibiliiy  of  suppuration.      And  wben  the  violence  is  ^refttrkfl 

in   tím-    paaaage  of  a   car-wheel   acrosa   a   límb,  tlie   bone  ia  usually  umn- 

minuted,  tbe  ronseles  torn,  and  the  veasels  and  nerves   hruised  ud  lace- 

rated.     In  gunehot  fraotaree  the  proĽfiiosis  is  espeeially  had  aa  regarda 

tne  pruervatum  of  lift*  or  limb,  the  ánration  of  tlie  treatment,  and  tbe 

funetíotial  (jonsetpjeiices.      They  are  frcijnently  assoeiated  witii  í  n  jury  to 

resaelii  or  nerves,  tbe   tisanea  travened   by  tbe  balí   »ro  ao 

hruised   tbat   suppuration   is   prnetically  ino  vi  table,  and  as  bonea  deeply 

phteed  »re  u  liable  to  be  thus  broken  as  the  traperficJal  ob«  tbe  chanees 

■  nt  dntin«ge  are  lese.      In  addition,  tbe  injury  to  tbe  bone  itself 

;■<■,  ľoľ  it  is  shiittered,  spliutered,  and  usually  fissiired. 

Although  iroproved  methode  of  treatment  háve  rudueed  the  mortality 
after  eomponnd  fractnre  tlie  proj»nosia  still  remains  mitoh  more  serious 
[hnn  after  símple  fracture.  Kepair  tnkes  plače  more  *lnwly,  tbe  patíea) 
is  expoeed  to  more  mimerous  and  mr.re  serious  complieations  during  ita 
progŕeee,  and  the  functional  disability  is.  usually  greater  and  more  (»'"* 
l  ■ '  ľ  •_■ .  ■  i  L  Wbeu  Buch  :i  fracture  inrolved  a  largo  joittt,  as  thB  knee, 
;impiii:ihi>ti  was  forme rl y  considered  altnost  inevitable  ;  we  háve  now 
that  the  limb  can  o  f  ten  be  preserved.  sometimes  even  wítfa  a 
uaeful  joint,  soineiimes  onlv  after  exeision,  but  tbe  risk  is  ahvays  a  great 
Bpe  and  secondary  amputation  may  be  reqnired. 

Fractarea  of  some  bonea  carry  with  them  special  risks  hecmise  of 
tbeir  relati'-li*'  to  importmi!  wsi'era,  as  ľnietures  of  the  -kuli,  the  spínal 
colnom,  the  hyoid  Imm'  or  larynx,  the  rilis,  and  the  pelvia. 

Fractures  of  the  short  or  s] gy  bones  unite  more  prorapďy  and  aaualŕy 

v.  u  1 1   Ľ--  deformity  than  tliose  of  tbe  shaťts  of  the  lon^  bones,  and  tbe 

rue  of  the  spongy  ends  of  tlie  latter  except  wben  the  fmtiture 

antén   the  joint.     Small    bonea  heal  more  ■  j  i  ti «_-  k  I  v  than  large  ones,  and 

tiiľ  bones  of  the  face  more  quickly  perhapa  than  any  others.     Theabaťts 

of  'i.'.'  lonj;  bones  are  attached  to  - ny  muacles,  the  tendeney  to  oon- 

ic;i! . r ! ■ . i l  nľ  the  latter  i^   so  eonstant,  and  the  couiiteraeting  effect  of  the 

;roapa  úpon  eaoh  otber  is  so  conipletely  annulled  by  tbe  frao- 

tinľ  ■  ■  t"  tlie    lever   tbat   tbe    prnhahility  of  úniou  with   more  or  less  dis- 

attd   shortening  is  verv  grent.     This  result  may  give  oucasion 

i"  - -ii  dissatisťaetion  on  tbe  part  of  the  patient  that  it  is  iniportMt 

it  shonhi  be  known  to  be  miiivoidablu  uuder  111:111  v  circumstanoM.  Its 
tause.  as  we  hlive  seen,  may  lie  in  comlitions  tbat  are  entí  rely  beyood 
the  eontrol  of  the  siir^voii,  aml  In-  inust  not  he  luhl  responsible  for  the 
liiiiitíitinin  nf  our  art.  The  siti\i:ieal  si-eti"n  of  the  American  Uedioal 
Asšouiatioii1  tneeting  at  Chicago  in  l*-i"T  gave  expression  to  this  fact  in 
feratal   reeolutions  adofited  nľter  disenssiou  of  the  subjeet,     They  aaídt 

1  Traiiawtkma,  viil.  xxviii.  p.  507. 
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"It  ís  the  opiníon  of  thia  Section  ttmt  ahortening  in  caaes  of  fracture  of 
long  bonea  is  tlio  rulo  in  practiee,  regardleaa  of  any  of  the  piana  of 
treatment  now  in  use." 

A  controversy,  regrettable  on  accotint  of  tlie  personál  issues  which  it 
has  raised,  bas  bcen  sinee  carried  on  between  two  of  our  prominent  sur- 
gcona  úpon  tbia  point,  and  has  brought  out  very  plainly  tbe  fact  tliat 
even  if  tbe  rcsoliitiona  may  be  conaidered  too  awceping  by  some  ftey 
exproas  what  is  undeniably  tme  in  many  caaea,  the  irnposaibility  of 
insuring  úniou  without  ahortening.  Tbe  asaertion  tbat  a  good,  even  per- 
fect,  result  after  fracture  of  tbe  femur  eati  be  insured  by  making  com- 
piete  reduction  under  ether,  and  theti  so  fixíng  tbe  límb  in  an  immovable 
plíistcr  apparatus  aa  to  mtiintain  tbe  reduction  until  union  bas  taken 
plače  will  be  aceepted  by  al!  as  the  correct  atatement  of  a  principlu,  but 
of  one  which  unťortunately  cannot  always  be  embodied  in  practiee.  Tbe 
aution  of  the  rauscles  is  not  tbe  oni  y  cauae  of  displacement,  and  even 
when  it  ia  the  eause  permanent  extensíon  ivill  not  always  overcome  it ; 
and,  secondly,  the  pi  aste  r  dreasing  doea  not  fnrniwli  complete  permanent 
extenaion,  because  of  the  absence  of  an  upper  tixcd  point  of  support. 

In  auperficial  bonca  tlie  displncemcnt  is  more  caaily  recognized,  and 
for  thia  aa  well  aa  for  other  reasona  the  prognosis  ia  somewhat  hetter 
than  after  fracture  of  bones  that  are  covered  by  thick  layera  of  muaclea. 
When  the  eorresponding  bonea  of  both  limba  are  broken  tbc  BiirgMB 
loses  the  štandard  of  lengtb  and  ťonn  furniahed  in  other  caaes  by  the 
uninjured  liuib  ;  but,  except  perliapa  in  tbe  caae  of  tbe  femur,  tbia  loas 
ís  not  serious.  The  fracture  of  one  of  two  parallel  bones  has  a  better 
prognosis  than  that  of  both,  because  the  remaining  bone  acta  as  a  splínt 
and  subse<)uent  union  of  the  two  bonea  by  the  cailus  ia  less  probahle,  a 
union  which  entails  great  fnnctional  disability  in  the  ease  of  the  foivunn. 
but  is  without  serious  cottseinienecä  in  the  leg  or  ribs.  Fracture  of  a 
bone  at  two  or  more  pointa  ia  verv  likely  to  be  followed  by  permauent 
ahortening,  because  of  tbe  difficulty  of  reatoring  the  iutermediate  frag- 
ment to  its  propor  position. 

In  articular  fracturcs  the  prognosis  muat  bo  guarded,  for  in  addítion 
to  the  funetional  loases  that  may  be  canaed,  the  M  ia  also  danger  of  atip- 
puraliou  of  the  joint,  of  cariea  or  necroaís,  or  of  the  produetion  of  a 
chrouic  synovitis,  especially  in  tbe  young  and  atrutnous.  If  the  fracture 
ia  not  comminuted  and  if  the  diaplaceinenta  can  be  reduced,  recovery  witb 
almost  cornplete  preservation  of  Function  may  be  obtained,  but  šuch  a  re- 
sult Í8  rare.  In  many  caaes,  as  in  fracture  of  the  ni'uk  of  tlie  femur  or  of 
tbe  humerua,  the  displacement  can  be  neither  recoguized  nor  corrected, 
and  in  othera,  at  the  aarae  pointa,  bony  union  is  practically  impossible, 
and  althougb  sneh  patients  may  be  able  to  use  the  limb  with  some  eorafort 
and  freedom,  the  great  majority  are  permancntly  and  seriously  crippled. 
Fracturea  of  tlie  patella  and  coronoid  process  of  the  ulua  may  he  ex- 
pected  to  heal  by  tibroua  union,  and  the  degroe  of  disability  depends 
par  ti  y  upon  the  lcngth  of  tlie  fibroua  hand. 

In  fracturea  combined  with  dislocatioti  of  the  aame  bone,  (be  prognosía, 
with  referenee  to  function,  depends  largely  upon  the  possibility  of  re- 
ducing  the  dislocation.  When  the  fracture  is  situated  upon  the  sliaft  at 
some  dištance  trom  the  joint  the  reduction  of  tlie  dislocation  under  ether 
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will  usually  present  rauch  more  than  the  usual  difficulty,  and  when  the 
fracture  is  near  the  joint  and  the  dislocated  fragment  is  a  small  one  it 
may  be  impossible  to  act  úpon  it  at  the  tirae,  and  the  reduction  mušt  be 
ma  de,  if  at  all,  after  the  fracture  has  united. 

The  less  extensive  the  fracture,  the  better  the  prognosis.  Infractions 
heal  most  quickly  and  with  least  tendency  to  displacement ;  trans verše 
fractures  more  quickly  than  oblique  ones,  because  of  the  greater  tendency 
of  the  latter  to  shortening  and  transverse  displacement,  Splintered 
fractures  and  fractures  with  long  fissures  involving  the  raedullary  canal 
are  especially  liable,  if  compound,  to  suppuration  and  to  dangerous 
osteo-myelitis,  and  the  former  are  exposed,  as  has  been  shown  in  Chap- 
ter  VII.,  to  the  late  forma tion  of  an  abscess  after  apparent  recovery. 

For  the  prognosis  in  the  different  complications  which  may  arise  in 
the  course  of  the  treatment  the  reader  is  referred  to  the  sections  speci- 
ally  devoted  to  them. 


FliACTUHES    OF    THE    SKULL. 


CHAPTER    XII. 

FRACTt/ItES  OF  THB  BKfflh. 


Thts  clíisa  of  injuriea,  one  of  tlie  most  obacure  and  import&nt  in  s  u  r. 
gery,  owes  ita  speeial  interest  not  to  tlie  leaion  of  tlie  bone,  but  to  thoae 
of  tlie  brain  or  ita  coverin^s  which  are  no  ťroi]uently  aaaociated  wítli  it 
and  lead  .jo  often  to  a  fatal  result,  From  tlie  earliest  times  injuriea  oť 
ihe  lieail  háve  been  attentively  Btudied  with  revaní  both  t"  tlie  tnechaa- 
ical  questiona  involycd  in  tlie  production  oť  ťľaeturea  mul  t"  tlie  treat- 
ment  to  he  puraued.  Tlie  coexiatence  of  a  wnund  of  the  soft  pe 
alwaya  been  lookeil  úpon  a.a  a  ťonunlable  uotnplieation,  otie  whíeli  :ill->i 
to  the  dangera  arising  ľrom  presaure  úpon  the  brain  thoae  dne  ta  tbe 
contactof  the  airwUfa  tlie  ex  posed  parte,  and  therefore,  as  active  interfer- 
ence  could  not  be  made  in  any  eaae  oť  aimple  ťrauture  without  C 
tbis  communication,  tbe  atrong  tendeney  oť  all  ŕtirgeons  in  the  last  balí 
eenttiry,  I  may  say  the  positive  teaching  oť  all,  waa  to  temporixe  untU 
tlie  appearance  of  symptoinä  oť  iiitra-cramal  inflammation  shoald  force 
tlu:  BUrgeon  to  attempt  the  rcinoval  oť  tbe  actual  or  anppoaed  cause.'      In 

s euei  the  rcaction  waa  alight  or  entirely  absent  and  the  patienta 

got  well  under  tbis  expectant  pian;  in  othera  the  tardily  unoertakan 
operation  fáiled  to  arrest  tlie  progresa  of  the  dangeroua  symptóm  "r 
teamed  even  to  make  it  more  rapid,  and  thus  surgeons  were  eonfirmed 
in  the  polícy  oť  iinndnterťeľencc,  not  only  in  caaea  wliero  tberc  »as  no 
prooť  oť  fracture  but  also  in  othera  with  both  fraeture  and  deju-- 
ihe  bone  bnt  withont  externá)  wound. 

Whilu  sneh  viewe  were  held  concenring  treatment,  Fractaret 
akull  were  not  to  be  aeparated  praetically  from  the  larger  clau  ol  n> 

Í'uriea  oť  tlie  head.  and  had  but  little  in  common  with  fraeture*  oť  tbe 
unbs.  Ilnt  now  the  pracúce  is  changíng  under  the  inSuence  of  tlie 
improved  methoda  oť  treating  wounds,  and  even  when  a  ťraeture  ia  not 
compound  many  eurgeoue  do  noc  now  hesitiite  to  cut  ílown  úpon  the 
bone  and  apply  the  trephine  iť  depression  or  even  a  tiasure  is  fouud,  - 
that  it  seema  desirable  to  depart  From  tbe  practice  of  forme  r  writ 

include  thís  class  o  f  i  n  j  u  rieš  ulsn  i g  fraelures. 

ľVr.i  tarea  of  tlie  akull  are  by  no  meana  rare;  in  the  table  of  atntiatics 
giviii  m  Cbapter  I.,  there  are  757  caaes  oť  this  kind  in  a  total  of  51,886 
fractnrea.  They  occur  in  patienta  of  all  agea  and  both  Bexea,  bnt  IM 
Doal  IVi-.|in-]it  in  adult  malea  f  or  reasona  depending  tipon  tlie  gre:iter 
of  that  class  oť  the  community  to  the  accidente  and  violenees 
which  are  the   most  common  cauaea  of  the  leaion.     Thoae  cauaea  are 

1  Víhws  iiili>-»llv  i.j.|iiis..d  In  tliip  w.-iv  ht-lil  by  soiin'  nf  tli«  eftrlíer  aurgľon*,  not. 

■  r.  wliu  ídvigťd  lh-  njipliraUion  "i"  the  trepurau  •■\<-a  in  oaaca 

*li»[>liv:oi>t ušlou  irithout  tr*cturr,  na  ■  tnesoa  ol  pruvulltilíg  inim-Lmiiía!  suppiir»tloi 


FRACTľRES     OF     THE     3KULI,. 


231 


^Ually  falls  from  a  heiglit  or  blows  received  from  ľalling  bodies  or  in 

"^rsonsl  encounters. 

The   ťractures  of  tlie  vault  are  for  tlie   most   part   HreH,  tbat  is,  tlie 

<"*ne  is  broken  at  tlie  point  where  the  blow  is  received ;  ťraeturea  oť  tlte 
^»se  maj  be  iniHrect,  or  by  transmitted  violence,  or  may  be  ftoe  to  tlie 
~  HkBHon  of  a  direct  fractnre  of  tlie  vault.  Snine  ťractures  of  tlie  base 
•■  n  nased  by  ťalls  from  a  heijtht  úpon  tlie  feet,  knces,  or  bnttocka,  tbe 
r«rce  being  transmitted  to  the  base  of  tbe  skull  through  the  vertebral 
Lľolumn,  and  in  somc  exceptional  cases  oť  falls  úpon  tlie  lic.'id  the  frac- 
mringforofl  is  tlie  inomenium  of  tbc  body  impúi^in;;  ilireeily  up<m  tlie 
i  of  tbe  äkull  at   the    occipito-atloid   aľticulation  and  crushing  the 

ióne  ns  between  a  hamnier  and  anvil.  Tlie  tcnn  ýrtfítvrt  by  eorttrť 
■  -,uf  b«  beeo  rancli  employed  in  tlie  sense  of  "  indircct  frueturc"  tlie 
usi.1  originatinj;  appareiitlv  in  au  erroneous  view  of  tlie  mcehanism  by 
■arbíob  the  injury  is  produced.  It  was  supposed  that,  the  drali  betng 
••lobular  in  form  and  elastic  in  atructure,  a  blow  received  at  any  given 
point  of  its  surface  might  be  so  transmitted  at  to  e\ert  a  fracturing  ťorce 
"ľ|'ľ-iie  or  at  -ome  intermediate  point.  Tliis  view  was  snpported 
liy  tlie  faot  that  blows  Qpon  the  head  ofien  eause  extraraaalíons  of  blood 

|»t  distant  points  within  it ;  but  it  has  becn  recently  shown  by  l'ureť  tbat  ' 
■  niism  of  tliese  extra vasations  is  ctitirely  dí&éreM  from  tfaal  to 
wbich  it  was  fornieHy  attributed.  II-  showed  by  well-devÍBed  experi- 
iiiľiits  ibal  when  a  violent  blow  is  received  úpon  tlie  vault  of  tbe  skull, 
witli  or  wtthout  tVactiire,  tlie  sudden  depression  of  tlie  bone  canses  a 
mVG  ľľ  cerebro-spiiia!  liquíd  to  pftaa  from  tlie  point  that  is  struek  and 
froni  tlie  ventrielcs  of  the  brain  to  the  base,  aml  tbis  wavfl  euuses  ruptúre 
of  tli--  meníngcal  and  cerebral  veeseU  by  disteneion  oť  the  maahes  of  the 
pia  sater  and  arachnoid  durinj;  its  passa^e  and  by  the  sudden  diuiimi- 
ii"ii  of  the  extra -vascular  pressure  which  ťollows  its  subsidcnce.  By 
nrgeoni  tlie  term  fractnre  by  contre-coup  \s  applied  only  to  cases 
in  which  tlie  ťraeture  occura  at  a  point  diametrically  opposíte  to  that  at 
nliiľli  tlie  blow  is  received  ;  by  othcrs  its  ose  is  extenďeo  (O  tbose  cascs 
■lao  íti  wbich  the  fraoture  is  at  any  intermediate  point ;  and  by  others 
again,  accordnig  to  Duplay,  to  cases  in  which  the  head,  beinjí  drivcn  l>y 
the  blow  agninst  some  solid  body,  is  fractured  at  tlie  point  which  reeeives 
Um  tecond  impact.     Tbis  last  use  iselearly  unjustinable.for  the  fracture 

tis  i  direot  One.  It  is  detiied  bv  some  authors  that  eases  of  the  first 
kintl  cm  exUt,  but,  in  view  of  two  facts  mcntioneu.  by  LegOttOBl  má 
Servier,1  I  think  tbe  possibility  mušt  be  aduiitted.  These  two  facto 
were  a  ťraeture  of  the  ťrontal  bone  produced  by  Perrin  by  throwiug  a 
akull  ťorcihly  úpon  its  occiput,  and  a  limited  ťraeture  of  the  oetňpital 
bone  caused  by  a  fall  ujíon  tiie  anterior  portion  of  the  vertex.  In  the 
latter  casc  the  patient  dícd  in  a  few  hours,  the  point  that  received  tlie 
hlow  was  recognised  by  the  contusion,  there  was  no  ťraeture  under  it 
lissure  connectiug  it  with  the  fracture  of  the  occipital. 
The  siructnre  and  form  of  the  skull  háve  a  marked  inliueiice  úpon  the 

1   ElintM    ľipĽriiiirntnlpa    et    ľliniqiiľs     hiir    len    trniimnlisuiť«    círéliraujT,    vol.  f. 
*  Uii;l.  KNi\Tť!up61iijno  i-U'is  Sťi.-m-eri  Mi'iliciilťs,  nrt.  '"ruín',  p,  598. 
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charactcr  and  extent  of  a  fracture.  In  accordance  with  ils  variations  in 
thiekness  and  with  tbe  relaťions  of  some.  of  ita  parta  to  other  bon 
portions  nrc  more  eaaily  broken  than  othera,  and  lines  of  fracture  bcgin- 
ning  at  given  pointe  on  the  vault  and  extending  to  the  base  uaually  follow 
corresponding  Unes  i]uíte  cloaely.  The  bone  itaelf  is  composed  nf  au 
outer  and  inner  table  aeparnted  by  tlie  softer  and  vaseular  diplojj  and 
diľhnng  in  thiekness  and  brittleueas,  tlie  inner  table  being  the  tliinnu 
and  more  brittlc.  At  the  lower  portion  of  tlie  frontal  boofl  aw  t ■  <  ■  l i ■■  i 
ihľ  frontal  sinuses,  irregular  cavilies  of  variable  size  which  appear  dur- 
ing  ehlldhood  and  inerease  in  aize  through  adult  life.  They  .1 1  ■■ 
betwcen  tlie  two  tableaof  the  bone,  and  someiiraca  externí  as  high  as  to  tlie 
frontal  eminencea  and  outwards  over  ahnost  the  whole  of  the  orbít.  Tbcir 
importaoce  in  eonuection  with  fraoturea  lies  in  tlie  seporatíon  between 
tbe  two  tablea  by  which  a  fracture  of  the  outer  without  injury  to  the 
inner  one  ía  reudered  easy.  The  thickest  portions  of  the  vault  are  at 
the  base  of  the  frontal  bone,  the  maatoid  región,  and  tlie  oceipital  tul«T- 
oeity  :  the  tliiniiĽsi  :it  tlie  si|uaiii<nis  portion  of  the  temporal  and  the  b* 
ferior  fossas  of  tlie  oceipital.  Fractnrea  of  the  vault  are  pn.-i- 
direct  violence ;  ľractures  of  tlie  base  by  tlie  extensiou  of  tisaures  frora 
the  nndt,  by  the  direct  impeet  of  the  vertebral  colnom,  bj  towe  tmot- 
niittcd  through  the  hones  of  the  face,  and  oeeinkuuilly  by  direct  violence 
as  in  gunshot  wounds  or  in  blows  with  a  pointed  weapon  traversing  the 
orhit,  nostril,  or  moutb. 

}',ilhulu;)iľul  A/ml'iDii/. — Thia  divi.síon  into  fractnrea  of  the  vault,  of 
the  baae,  and  of  both  ia  practically  of  great  iinportance,  ainee  they  dif- 
ÍVr  materialh-  in  their  gravity,  and  the  ťormer  alone  ofi'er  au  opportuniiy 
for  direct  aiirgical  inlerterence. 

Fracturti  *f  the  Vault. — With  few  and  rare  exceptíona,  the  poasibil- 
ity  of  which  haa  been  admitted,  fractnrea  of  the  vault  of  the  sknll  are 
prodneed  only  by  direct  violence,  the  fracture  taking  plače  at  tbc  pofatf 

where  the  blow  is  received,  and  eonsiating  either  of  a  aimple  fiasuir 

of  commiiuition.  and  either  with  or  witbout  aecompanyiug  depreasion. 
A  iisaure  is  uaually  of  conaideraľle  leugth,  and  uiay  involve   mora  Hhw 

dm  i crossing  a  auture.     Its  aides  are  uaually  in  coutact,  but  may 

irated  by  a  alighl  interval  if  the  fiaaure  is  long,     ComminutioD  is 
the  resnlt,  usually,  of  a  blow  with  a  blunt  inštrument  delivered   with 
mnuli  violence,  and  ia  aeldom  aecompanied  by  fiaaures  extending  to  auy 
Bonsiderable  dištance.     When  šuch  a  fracture  is  exteueive  th< 
area  corninonly  presenta  au  irregular,  funnel-shaped  depreasion. 
of  which  are  forme  d  by  tbc  fragments  which  remain  in  coutact  al 

■  v  with  tbe  umlepressed   portion  and  slope  inwards  to  tlie  centre 
25),  wbich  lies  at  a  dištance  belon  ita  normál  level,  varj  i 
nes  to  an  ínch  or  more;  or  the  fragments  may  be  drirot 

inwards  and  eutirely  separated  at  the  bordors  ti1 tlie  aolid  portion,  m- 

tlie  depresaed  portion  may  consist  of  two  principál  pieces  slopín  ■ 
ntral  line  of  greatest  depreasion  (lig.  läti),  one  of  tliem.  ■ 
i  g  the  other.  The  inner  table  is  always  more  extensii 
tured  thun  tbc  outer,  except  when  tbc  fracture  is  produced  troi 
oatwarda,  as  by  a  bullet,  in  whieb  čase  the  outer  table  is  the  onc  moat 
injurcil  (tig.  VJ.1).     Thia  peculiarity  haa  been  attributed  to  tbe  greater 
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kf'rttlenew  of  the  inner  table,  but  it  is  duc  to  mechanical  causes,  and  is 
Bimi\ar  to  what  ia  seen  after  fracture  of  other  subatancea.  The  dura 
<oater  ia  usually  tom,  but  rarely  to  in  extent  at  all  coraparable  with  that 
of  the  aggregated  linea  of  fracture. 


Vlg.  127. 


In  exceptional  cascs  the  bone,  or  at  lea3t  its  outcr  table,  ís  raised  above 

*ts  normál  level  inatead  of  beíng  depressed.    Mr.  llewett1  says  two  auch 

»*pecimen3  are  preaerved  in  the  museuro  of  St.  Georgc's  Hospital ;  in 

^ach  a  fragment  involving  tlie  entire  thicknesa  of  the  bone  ia  bent  out- 

"^ard  or  raiacd  up  like  the  lid  of  a  box,  remaining  attachcd  to  the  skull 

*»long  the  border  whicb  forms  the  angle.     The  injury  waa  cauaed  in  one 

«3aae  by  a  falling  chnel,  and  in  the  other  by  a  fall  úpon  nn  iron  railing, 

one  of  tlie  spikes  of  which  penctrated  the  skull.     A  nimilar  čase  catne 

vinder  my  observation  at  Bellevue  Hoapital ;  the  patient  was  struck  úpon 

the  back  of  the  head  with  a  chisel,  one  corner  of  which  traversed  the 

"bone,  aplintering  the  inner  table,  and  turning  up  the  ontcr  table  aloug 

the  edgc  of  the  incision.     The  mechanism  ia  readily  understood:  aťter 

the  inštrument  has  penetrated  the  bone  its  dircction  is  sli^litly  clianged, 

and  U  acta  aa  a  lever,  prying  out  the  bone  on  one  aide  iuatead  of  ťorcing 

ít  in  on  the  other. 

Pennanent  traumatic  depression  of  the  bone  without  fracture  in  the 
adult  is  unknown  and  inconceivable.  It  haa  bccn  shown  by  experiment 
that  the  elasticity  of  the  skull  is  šuch  that  a  point  úpon  ita  aurťace  can 
be  depresaed  one-third  of  an  inch  without  fracture,  but  tlie  elasticity 
which  permita  thia  preventa  the  depreaaion  from  persisting  after  the  re- 
moval  of  the  force  which  produced  it.  It  is  poasible,  perhaps,  in  the 
aofter  and  more  pliable  bonea  of  the  infant,  but  cven  there  it  is  doubtlesa 
associated  with  partia  1  ruptúre  of  the  tiasuc. 

The  term  inimnphte  is  applied  to  fracturea  involving  only  one  of  the 
tablea.  They  are  of  rare  occurrencc,  but  uni(uestionable  cxamples  of 
each  variety  háve  been  recorded,  and  casea  of  extenaivo  aplintering  of 
the  inner  table,  with  only  slight  injury  of  the  outer  table,  are  not  un- 
ťommon.     Fracture  of  the  outer  table  alonc  may  easily  oceur  at  the 

1  Holmoa's  System  or  Surg.,  Am.  «!..  vtil.  i.  p.  filS. 
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front  a!  Binuses,  but  is  rarely  met  with  elsewhere,  althottgh  ít  is  possihle 
whcrever  the  diploe  is  thick  and  soft.  I  obaerved  a  čase  at  tlie  Presby- 
teriiin  Hospital  in  1881  ;  tlie  patient,  a  man  twenty-otic  ycara  old,  ' 
ťallcn  from  a  conaiderable  height,  Btriking  úpon  his  head.  The  bone, 
wiAeh  *u  freely  expoaed  tbrough  two  large  scalp  wounds  at  tbe  vertex, 
presented  two  long  tissures,  one  parallel  to  and  balf  an  inch  to  tbc  lcft 
of  tlie  aagittal  auture,  the  otber  posterior  to  and  nearly  at  right  angles 
to  tbo  fonner,  along  the  miilille  of  tlie  left  parietal  bone.  I  applied  the 
trephine  at  the  centre  of  each  fiasure,  removing  only  the  outer  table  in 
the  aeeosd  one,  and  enlarging  the  opeiiing  víth  bi.tiť-plierB  along  the  fis- 
mire  untit  it  measured  abont  im  inch  in  length  ;  tlie  expoaed  innar  table 
HU  cawfully  examined  and  showed  no  trace  of  a  fiasure.  The 
made  a  rapid  recovery. 

Fracturcs  of  tbe  inner  table  alone  nvc  rare,  but  háve  been  i 
itrated  both  by  operation  and  by  autopsical  exainination.     The  greaier 
bnttleness  of  tho  inner  table   seetns  to  be  entirely  foreigo  to  this  limiu- 
tion  of  the  iiijury,  the  enuse  of  which  liea  solely  in  tlie  direetion  of  the 
iVaeturing  force.     Legoueat  and  Servier  refer  to  a  Bpeeiuien  preaerved 
in  the  nranom  of  Gaj'a  Hoapital,  which  showB  a  fracture  of  the 
ml  table  alone  eanaed  hy  a  ľorce  acting  from  within  the  íkull, 
in  thcir  judgment,  a  conclusive  proof  of  the  correetness  of  thia  o 
Additional  argumente  in  itafavor  and  in  opposition  to  the  otber  vie  w,  which 
WM  formerly  hetd  very  generally,  are  furnished,  as  was  ti  r*  t   -■  ■ 
.Mr.  leeran,  bj  the   atudy  of  the   mechunistn  n  ť  lYacture  of  »H] 
^ľiiľmi.-i  tissuľ,  jiml  hy  observation  of  the   mnmior  in  which  a  thiu  plate 
M  íce  yieldfl  under  a  slowly  aeting  fnicturing  forue. 

Mr.  rlewett  aaya  tbat  it  ;i  fracture  of  the  vault  is  aeoompaoied  by  a 
wuímil  oí  the  integiimetit  tlie  fracture  is  múch  more  frequently  limitu 
atricilj  to  the  seat  of  the  blow  than  in  cases  of  aimple  fracture.  li 
imiiiv  i-a-'H  nf  iľompoiind  fracture  this  liiuitation  exiated  eíghl  UUM1 
while  m  fifty-aix  caaes  of  siniple  fracture  it  existed  only  once. 

Fracturtt  ■■/  tí"-  H<if. — The  base  of  the  skull  dinára  from  tlie  vault  by 
nlarity  of  i  ta  fonn,  the  lack  of  homogeneousnesa  in  itsstn 

ns  in  its  thieknesa,  and  the  preaence  of  many  foramina 
Viewed  Írom  within,  il  preaenta  on  each  side  three  fossas  at  uiSeroal 
b-i, -1-.  the  bighest  in  íront,the  anterior, middle,  and  posterior.     Of  theee 

i<    one  is  ronned  mainly  by  the  temporal  bone.  and  ia  I 
umri  Frequently  fraotured,  apparently  beeause  of  its  poeition  in  tbc  lin< 
in  which   blow  s  are   most  fretnientlj   received.     The  ínferior  borders  0 

ietal  bonee  are  bevelled  on  the  outer  side  and  bi  within  the  t 
poraJa,  >o  thal  a  downward  Force  oxerted  úpon  the  pariet&la  ai 
the  aagittal  Bttture  and  tending  to  spread  them  outwanb  is  counteracta 
by  the  tetnporala  which  bcI  aa  buttresses  or  as  cborda  to  the  are.  In 
addition  to  this  Btrain  tlie  tcinrwrala  are  aubjected  alsa  to  the  orushing 

■n  of  tbc  blow  úpon  the  vertex  and  the  r 
Uee  ofiered  bj  tho  vcrtobral  coluinu,  between  which  two  jiointä  tlicy  a 
ittorposed. 

In  generál  terma  it  may  be  s:ii,l  the  provision  against  fracture  of  the 
base  by  indirect  violence  í.j  raade  by  tliick  rídgea  radiating  from  the 
occipital  ťundyles,  while  tlie  intenuediate  porlions,  being  thus  rtlieved 
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from  the  necessity  of  supporting  the  atrain,  are  left  eomparatively  thin 
»f»«Í  weak.  Thii  arrangement  is  analogous  to  that  ťound  in  other  parta 
of  tlie  skeleton,  and  is  in  aecordance  with  tlie  generál  priiiciple  obsorved 
throughout  of  combining  the  maximum  of  strertgth  with  the  minimum  of 
•eigbt.  While  thus  protecting  the  brain  from  those  íbrms  of  violetice 
to  whicli  it  is  most  ťrequently  exposed,  this  arrangement,  however,  leavea 
it  comparatively  unprotected  against  othera  to  which  it  is  occasionally, 
Imt  múch  more  rarely  eubjected,  that  is,  against  those  which  tend  to 
pvodoH  direct  fracture. 

IM  of  the   base  may  be  dtrent  or  imlirert.     Dírect  fracturea 

are  rarc,  and  usually  the  result  of  gimshot  wounda,  bnt  tliere  are  imt  a 

ľew  recorded  cases  of  fracture  produeed  by  comparutively  alighl  dírect 

■  upOTl  tlie  thin  portions  of  the  base,  šuch  a.s  the  roof  of  the  Orbít, 

i/mital  plate  of  the  etlnnoid  bone,  or  the  sphenoid.exerted  by  sneh 

tbífige  as  a.  cane.a  ťoil,  a  tobacco  pipe  ibrust  tuto  tbeorbit  or  the  nostril. 

'1'he  orhit  is  tbc  most  frequent  chatrne!  throngh  which  this  injury  is 

i   and  the  eases  are  remarkablo  ibr  the  sli^Ut  ilťu'n ■■■■  "1"  nolenee 

«  hôeh  wM  suffieient  to  produee  tlie  fracture  and  fbr  tlie  apparent  absenoe 

(►r  tlie  imimportant  diameter  of  the  externá!  woand,  in  one  čase  only  an 

"  pparently  sligbt  sc.rateh  upon  tlie  eyelid,  in  anothera  wound  of  the  BOB- 

.jiiíiĽtiva  nndisĽOvered  during  life,  tlie  weapon  having  passed  between  the 

l>«li.     In  a  Base  reported  by  ľaniarď  the  point  of  a  (bil  passed  betwcen 

tCM  i-ye  and  the  inner  wall  of  the  orbit,  broke  the  plate  of  the  ethmoid,  eu- 

cavity  of  the  eranium  by  the  inner  wall  of  the  splienoidulfissure, 

ii  fractured  the  no>tei-ior  ulinoid  procese.     In  another  čase  a  testy  obi 

eritlemaii.  irritated  by  aome  one  behind  liim,  tnade  a  baekward  thrust 

v  »tli  an  mnbrella  and  drove  i  t  through  the  orbit  of  his  tormentor  in  to  the 

:,  another,1  ;i  soldier  leueiiig  with  :i  comntde  with  canea  receÍTôd 

throfll  in  hl-  left  nostril,     He  died  a  few  daya  afterwarda  with  cerebral 

*J?mptoms,  and  at  the  autopsy  the  ferrule  was  found  lying  besíde  the 

**«Hla  tureica,  the  hody  of  the  aphenoid  having  been  pertbrated  by  the 

***We,  and  the  poaterior  clinoiil  pro- 

■  ■ken    off.       A    BÍmilar   eaae  Fig.  Vl«. 

^tg.  1_-w)  is  reported  iu  the  firat 
.  |iage  :!:1T,  Surgical  I  lis  to  ry 
:■  of  tiiľ  ftôbellion. 
Direet  fracture  of  the  basilar  pro- 
ti  been  caused   by  the  dis- 
■■:'  ;i    piBtol    into   the  rriouth 
with   .Huieidal   intent;  and,  linally, 
montioned  llarlow's  unique 
and  very  remarkable  čase  reported 
bIow'  of  a  tamping-iron  31 

.  :.    1J    iuches   in  diameter,  ihrott.   (O.aewf,  Htotj 

hing  13J  pounds  which  was 
liriveu  by  the  promature  explosion  of  ;i   blast  direetly  through  a  man'a 
laHtl,  entering  the  cheek  by  the  angle  of  the  lower  jaw,  and  passing 

'  Cia«ťttH  Hcluiomaiiaire.  IsC,1),  ]>.  4.">:>. 

'  Uutilin  M^iiral  Jounia],  1SS1,  vol.  í.  y.  H4T. 

«  Am.  Jounml  Ued.  Solwiw*,  Júly,  1BW. 
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iwajesei  i  iospnm  arter  a  iaii  úpon  tne  neaa  ;  ne  pregenteu  no  ímjiortani 

r,  and  was  boso  diseharged.    As  he  leľt  tlie  hoapital  he  feíl  dead, 

Mitopsy  showed  fracture  of  the  borders  of  the  oeeipital  ľuinnen. 

It  *u  tbought   that  the    fragmenta  had  smhienly  become  displaced  and 

liwl  coroprcssed  tbc  meduila. 

Utlľ'i-  indirect  fraetures  háve  beeii  produced  by  falls  or  blows  upon 
tiie  face,  the  ethmoid  bcing  driven  in  by  a  blow  úpon  the  nose  í^fig.  lrtlj 
and  the  orbital  plate  oľ  the 
froatal  by  a  blow  upon  tlie 
■nterior  portion  of  thia  bone. 
A  čase  which  is  almost  aniqtie 
n   nntMRwd     by     Sappey  :'■ 

< mm  Fraotore  oľ  tlie  body 

of  iiie  iphenoid  produced  bj  a 

f»U  from  a   wagon,     Tlie    pa- 

nnii   turvived    eight    months, 

■ícatli  being  dne  to  im  arterio- 

nnna  amartsiii  originating  in 

a  mtilure  of  the  carotiil  artery      pnem™ or th» bu.  i>  ■  bin* on ibi *«m.  |Brj*ai.) 

"iil.iu  the  oavernoue  aiiros  at 

m  titne  of  the  aecident.     Legotiest  and  Servíer  state  tbat  a  somewhat 

íiiailar  fracture  was  produced  experimentally  by  ľerrin.aud  tbat  a  speei- 

■W  "ť  i  Ihird  is  now  in  tlie  Musée  Ilupuytren. 

rclíteť  aaserta  tliat  in  fraetures  of  the  base  the  región  of  the  basilar 
praoMi  has  remained  uninjured  betweea  tlie  ibramen  magtmin  and  the 
fhtooid. 

Tlie  greal  majority  of  fraetures  of  the  base  of  the  skolí  are,  bowever, 
pniuced  by  the  exteiisimi  nf  ľi:v^tm<s  nrigiiiating  in  tlie  vault,  and  for 
Híí  uorrect  appreciation  of  thia  orígín  we  are  mainly  imlebtod  to  the 
i  Dp,  Vriin,'  iv  ho  mail  e  a  thorough  experimental  and  cBnical 
Nodi  of  the  subjeet.  His  experimenta  were  made  by  letting  cadavera 
■II  trom  a  heigbt  or  by  striking  tlie  skolí  witli  a  large  lieavy  hamruer, 
*0n  tn  sumrnarized  his  results  in  tlie  three  ťollowing  sentences  ;  1-t.  In 
no  experiment  was  a  fracture  of  the  base  produced  without  fracture  at 
the  point  tbat  received  the  blow;  2d.  Fraetures  oť  the  vault  usually 
;.  i  the  base,  and  are  not  arreated  by  the  auturea ;  Sd.  Tliey  také 
tlie  snorte* t  route  to  tlie  base.  ťollowing  the  eurvea  of  sinallest  rádius. 

fraetures  of  thia   kínd  flhow   a  Kaaure  at  the  point  siniek,  usually  a 

sBjhl  one,  whioh  enlarges  towarda  the  base  and  may  extend  in  various 

'liiľetiniis,  but,  as  a  rulu,  ľollow  eertain  definite  linoa  detennined  by  tlie 

...  hioh  recetvea  the  blow.     Thus.ablaw  upon  the  front  oť  the  vault 

Fracture  of  the  base  in  the  anterior  fossa  ;  a  blow  upon  the  paríeto- 

.!    región  Causea  fracture   oľ  the  middle  foaaa,  and  one  upon  the 

iroduces  linoa  of  fracture  extenilíug  towards  tlie  foramen 

BMgnum.     Prescott  Hewett*  ťound  theae  statements  fully  verifled  by  ex- 


1  Sargical  Oluwrvntions,  I.'.inliiii,  lsl<>. 

*     Wl.-mi.-   .I.^.TÍľl,V..,    Íl    .■■!..    v  .  - 1  .    i.    1..1U1. 

'  Reoherohi  -  ■<"   !'-  '''"■■■  ::"'"'  ' "■'""■  '  j'r,Ä'  '    '   • 

3j  Bteiu  or  Surgery,  Ani.  M.,  v..l.  i.  p,  6-t. 
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amination  of  the  casea  of  fracture  of  the  base  of  tlie  skull  ndmitted  int 
St.  George's  Hospital  during   a  periód  of  ten  years.     Heduí 
skull   tato  three  íones  or  aegments.     "  An  a  n  tenor  zóne  forroed  by  l 
frontal,  tlie  upjier  part  of  the  ethmoid,  and  tlie  fronfcO-aphenoid  ;   a  middlr 
zóne,  by  tlie  parietals,  tlie  squamous  and  tlie  anterior  surface  of  i 
petrous  portion  of  the  temporals,  with  the  g  reste  r  part  of  tlie  baái-sphc 
noid;  and  n  posterior  zóne,  inclnding  the  oceipital,  tlie  mastoľi 
posterior  surface  of  the  petrous  portione  oť  the  temporals,  with  a  sta 
pai't  of  tbc  body  of  the  sphenoid."     In  the  lesa  severe  owea  the  líne  < 
fracture  was  etrictly  limited  to  one  of  these  zones ;  of  25  OtaM  it  * 
limited  to  the  anterior  zóne  in  ó,  to  the  middle  zóne  in  14,  and  to  t 
posterior  zóne  in  6.     In  the  more  severe  cascs  it  spreads  into  two  oi 
even  into  all  three  zones  ;  out  of  20  šuch  cases  the  middle  and 
aones  were  iarolved  in  14.  the  middle  and  posterior  in  lô.     In  1(1  cas 
all  three  zones  were  implicated.     This  analyais  abowe  tbc   great  ti 
ipiency  with  whieh  tlie   middle  fossa   is  iuvolved,  f  or  of  tlie-  totul  m  f  ' 
cases  it  was  bmken  in  5:í.     Mr.  Hewett  adda  tliat  in  the  severer  iujuri 
there  may  be  in  addition  small  circumscribed  fractures  haring  m 
tion  with  tlie  maín  Hne  of  fracture.     Tbns,  the  roof  of  tlie  orbit  or  ť 
posterior  elinoid  processes  may  be  brokcn  independeiitly. 

Dopitý    oslia  attention  to    the   fact   tliat  tlie  fractan  i-  imimlflM 
parallel,  sometivnes  perpendieular,  and  soinetiuiea   oblique  t 

oť  the  petrona  portion  oJ   I 
tetnporal  bone.     The  jutrul 
fracturei  (6g.    18! 
front,  or  at  the  level,  ot  I 
externá]  auditory  foramei    i 
end   at  the  foramen   i  lom  i 
anterius,  dividing  th 
portion  into  two  uneqoal  \. 
of  whích  tlie  smaller.  the  ani 
rior  one,  coiitnins  only  a  f 
tion  of  the  extern  i 
canal  and  oť  the   n 
Tlie    perpendioulai    frartur 
are   the  most  rare, 
just    outeide    of   ti 
auditory   foramen,    bweAn 
both  the  vestibulmi    aud  t 
labyrinth.     T ho  obliojae  ta 
turea,  whieh  nit   nnofa   i 
thau    the    parallel    bnt 
common  than  tlie  perpendic 
lar  oiics,  are  sítnated  iiear  í 
(ľBiiiB«odDupi»í.|  u*se  oť  the  petrona    jxiitio 

nm  downwards  and  inwar 
parallel  to  the  tympanuro,  and  divide  the  middle  ear.  Dnpht;  clai 
tliat  tlie  parallel  fractures  result  alroost  invariably  ťrom  a  blow  u( 
the  temporal  región,  the  others  from  a  blow  úpon  the  occiput. 

Finally  uiay  be  muntioned  tliose  ex te osive  fractures  due   to  extre 
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ľiolence  in  which  all  or  nearly  all  tlie  bonea  are  shattered,  the  suturea 
separated,  and  tlie  fragracnta  ďiaplaccd  and  movable, 

It  occasionally  happena  in  fracture8  both  of  tlie  vault  and  base,  tliat  a 
venous  sinus  may  be  injnred,  and  if  the  fracture  ia  a  compouud  one  the 
injurv  may  be  ibllowed  by  severe  heinorrhagu,  whiuh,  however,  13  rarely 
fatal. 

T  h  o  importatit  practical  pathnlogical  point  in  tlie  great  majority  of  all 
fraeturea  of  tlie  skull  is  tlie  degree  and  eharacter  of  the  assoeiated  in- 
jurv to  the  brain  and  ita  coverings,  and  in  thia  muat  be  iucluded  not  only 
Íihe  iinmcdíate  leaiona  produced  at  the  moment  the  injury  ia  received, 
but  alao  tlie  more  remote  conaequencea  following  a  penuanent  change  in 
tbe  ínner  surfaee  of  the  akull  by  ťragmentation  or  depreaaion,  or  by  over- 
growth  of  callus. 

Symptóm*  and  Diagnosit. — Tlie  symptoms  following  a  n  accident 
which  haa  caused  a  fracture  of  the  skull  vary  greatly  with  tbe  part  in- 
rolved,  and  the  most  prominent  onea  are  often  thoae  dne  to  the  MBOCifttMÍ 
lesions  of  tbe  bruín  and  meningea,  the  detailed  conaideration  of  whioh 
does  not  lie  within  the  scope  of  thia  aubject.  Tbe  aymptoms  of  the 
ractures  may  be  beat  preaented  by  following  tbe  divisiou  adopted  in  tbe 
■eeding  paiM^r:ijilia,  and  grouping  them  as  lhose  of  frarturľs  of  the 
ih  tnafraaturtM  vf  íkt  mm 
.  FftľtnnK  of  tká  Vault. — Tbe  poaitive  phyaical  aigna  of  fracture 
are  deprCBsion  of  the  aurface  of  the  bone,  which  may  be  recognized 
through  the  ititrgumetita  wheu  tlie  fracture  ia  aimple,  and  tbe  ixiMOBOt 
of  a  fiaaure,  comminution,  or  depreasion  recogninable  by  the  eye  or  finger 
■hen  the  fracture  is  compound.  In  the  čase  of  a  simple  fracture  the 
dUgnosia  is  often  difficult  and  som  e  ti  m  e*  impossible,  f  or  rmt  only  ia  a 
"sanre  utirecoguizable  by  tbe  toucli,  but  even  a  moderate  depresaion  may 
wupe  detftction,  eapeciálly  whcn  covered  by  thick  muselea,  as  in  tlie 
teoporal  región,  or  leave  tne  snrgeoo  in  dunbt  becatue  oľ  tbe  dittk-ulty 
■in^uisbiiig  betwecn  itand  au  iuflaniuiatnry  swelling,  or  an  extrava- 
sttiou  of  lilood  tmder  the  sealp  whioh  often  g'ivtvs  to  tlie  liugeť  rli-  v.-n-a- 
r'n>n  of  ■  soft,  depreuible  centre  with  a  fino,  bard,  eircular  horde  r.  Or 
a  congeuital  depreasioii  or  seníle  thinniag  of  the  hone  may  be  miaiaken 
for  tlie  reault  of  a  recent  traumatíam.  Duplaj  0Ít«  tlie  CftM  of  a  man 
who  bad  beeu  retidered  uiiconseious  by  a  fall  trom  the  third  story  of  a 

Ihouac  ;  the  nirg i  foond  a  broad  decp  depresaion  of  the  skull  over 
which  tbe  skin  hail  not  heen  braiaed,  and  propiired  to  eut  dowu  npon  it, 
but  ľortunately  the  patient  recovered  consciousnesa  in  time  to  eseape  the 
rxpliratiiiii  by  intbrrriiiLg  liim  tli:it  tbe  dt>[iivs-h>n  was  nm  tbe  conse- 
inri-.'i  of  the  ľ:ill,  but  hail  existed  from  childhood.  Similar  caacs  háve 
been  rcjiortcd  by  otbera. 
ffhen,  on  tbe  other  hand,  tbe  bone  has  been  exposed,  tbere  is  no 
dihVulty  in  reeiignizing  a  fracture,  or  evcu  a  fiasure  in  tbe  wound,  and 
no  objection  m  etdrtrgiug  tlie  winind,  and  even  seraping  up  the  perios- 
teuui  if  tbere  is  reasou  to  suspect  tbe-  oxiatenco  oť  fracture  in  the  immo- 
diate  (leigbboľliood.  ICrror  in  aueb  a  caae  haa  ariaon  by  mnUktag  a 
■uture  for  a  liuear  fracture,  but  it  is  one  wbich  ahould  be  readily  Moiďed 
if  tlie  poaaibtlity  ia  borne  in  niiud,  even  if  the  auture  deviatea  from  ita 
normál  position  or  ía  tbat  of  a  Wormian  bone. 


240  FKACTCRES    OF    THE    SKULL. 

A  very  positivc  aigii  of  fracture  ia  the  escape  of  bra'm  tissuc  through 
the  wound,  or  of  tlie  cerebral  liquid  through  tlie  wound  or  under  tbe 
unbroken  skin.  M  r.  Ilewett  mentions  a  čase  in  wfaioh  tlie  inapissate " 
aecretion  of  ä  frontal  ainus  waa  mistaken  for  brala  substance. 

Fracture  of  the  inner  table  aloue  may  be  auspeeted  from  thecharacte 
of  the  violence,  itsexiatence  being  considered  more  probable  irhea  tli 
involved  area  13  limited  in  extent,  as  in  punetured  wounda  or  blowa  wit 
a  poiuted  objecí  auch  as  a  nail  or  spike,  or  from  tlie  later  symptoms  c 
intra-cranial  siippuratioii,  but  the  diagnosia  can  never  be  made  positively. 
Its  symptoms,  physical  and  rational,  are  solely  tliose  of  traumatio  menín- 
gins  or  eerebritis,  and  are,  tbere  fóre,  no  t  to  be  distinguished  from  thosfl 
following  tranmatie  extravasation  of  blood  úpon  the  surface  of  tlie  brain 
without  fracture. 

The  presence  of  a  fiasitre  npon  the  aurface  ia  not  a  proof  that  both 
tables  are  broken,  although  it  makes  it  extremely  probable,  and  an  hite 
mittent  How  of  venous  blood  from  it  corresponding  in  its  intermittences 
with  the  respiratory  acta,  that  ia,  inereasing  during  expiration,  and 
diminishing  or  ceasing  during  iuspiratioii,  is  not  a  proof  that  the  hlood 
comes  either  from  the  meningeal  voaaela  or  a  venous  sínus,  for  when  it 
comea  only  from  the  diploe  near  a  sinus  it  may  present  this  charaeter, 
as  I  obaerved  in  tlie  caso  above  mentioned  of  fracture  of  tbe  externá! 
table  alonc. 

The  ratkmal  signs  are,  for  the  reason  alrcady  stated,  of  but  litfle  valne 
in  the  diagnosis  when  the  physieal  signs  are  in  default.  The  probability 
of  a  fracture  may  be  strengthened  by  the  charaeter  of  the  violence  which 
caused  the  injury,  and,  in  exceptional  cases,  by  a  sign  mentioned  by 
some  atithors,  a  aound  like  that  of  a  cracked  pot  beard  at  tbe  moment 
of  tbe  aeciilent  by  persona  standing  near  the  patient.  Duplay  says  thia 
aound  is  often  heard  in  experimentíng  npon  tbe  eadaver,  and  alwava 
coineides  with  the  produetion  of  a  fracture.  The  preaenee  of  a  loĽ:ili/,ed 
paiu  in  the  bead,  indieated  when  tbe  patient  ia  uncoriscioua  by  repeate  ' 
movftmenta  of  tbc  hand  towards  the  aifected  point,  is  mentioned  as  ■ 
probable  sign  by  some  writers,  but  certainly  is  not  auffieient  to  establiah 
the  diagnosia.  (Edema  of  tbe  scalp  when  tbere  is  no  open  wound,  and 
persiatence  of  suppuration  when  tbere  is  oue,  háve  been  bng  regardevl 
as  probable  signs,  but  are  too  indefinite  to  be  at  all  tnistwortliy. 

Ilawarď  reported  a  symptóm  which  is  próba  bi  y  very  exceptional,  but 
which,  if  it  oceurs  and  ia  fairly  recognized,  is  pathognwnonic  ;  tlie  ap- 
pearauce  under  the  acalp  of  a  translucent,  pulsating  swelliiig  dne  to  the 
eaeape  of  tlie  cerebro-ľ-pinal  liipiid.  In  Hawarďs  čase  tbe  patient  waa 
a  cbild  19  montha  old  ;  the  tumor  appeared  over  the  ríght  frontal  bone 
after  a  fall  npon  the  bead,  inereased  for  ten  weeks,  and  ruptured  *pon- 
taneously  through  the  conjuuctiva  eight  daya  after  eight  ouncea  of 
lb|uid  had  been  removed  by  tapping.  A.  large  uuantity  of  liuuid  eacaped 
through  the  ruptúre,  and  it  continued  to  flow  during  tlie  tiiree  daya  the 
cbild  survivod.  Tbe  autopsy,  which  waa  reatricted  to  the  aeat  of  the 
fracture,  abowed  a  depresnou  of  the  right  frontal  bone  and  a  fracture  ol 

1  Lanci-t,  Juljr  17,  18(19,  p.  79. 
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e  arch  of  the  orbít  through  which  the  handle  of  a  scalpel  could  be 
asily  passed  into  the  brain. 

Mr.  Hewett1  gives  eight  additional  cases  of  the  escape  of  a  clear 
erous  liquid  after  compound  fracture  of  the  vault  and  two  after  tre- 
mining  for  epilepsy,  the  discharge  beginning  in  some  immediately  after 
he  injury,  in  others  not  until  after  the  lapse  oť  several  days.  Oť  the  11 
c^ases  8  recovered.  In  some  of  the  cases  the  liquid  came  evidently  from 
*tóie  lateral  ventricle,  either  through  a  wound  ot  the  overlying  substance 
of  the  brain  or  by  distension  and  ruptúre,  in  others  froni  the  subarach- 
-moid  space.  The  discharge  does  not  seem  to  afťect  the  prognosis  unťavor- 
mbly,  except  so  far  as  it  may  be  due  to  associated  injury  to  the  brain. 

2.  Fractures  of  the  Base. — It  is  only  in  very  rare  and  exceptional 
<?ases,  some  compound  fractures  of  the  more  accessible  portions,  that 
íractures  of  the  base  present  positive  physical  signs  that  can  be  recog- 
nized  by  the  eye  or  finger.  The  symptoms  that  mušt  ordimarily  be  de- 
pended  úpon  for  making  the  diagnosis,  if  we  except  the  probabilities 
arising  from  the  náture  of  the  injury  and  the  associated  cerebral  distur- 
bances,  are  the  escape  of  the  contents  of  the  cranium,  blood,  cerebro- 
spinal  liquid,  or  brain  substance,  through  the  natural  openings  or  a 
wound,  and  paralysis  of  one  or  more  oť  the  cranial  nerves. 

Bleeding  from  the  mouth,  nose,  or  ears  ťollows  certain  fractures  of 
the  anterior  and  middle  fossse  in  which  a  communication  has  been  estab- 
lished  between  an  intra-cranial  bloodvessel,  usually  a  venous  sinus,  and 
the  cavity  of  one  of  these  organs.  In  many  fractures,  however,  even 
in  extensive  ones,  šuch  a  communication  is  not  established,  and  then  the 
symptóm  is  absent. 

"Bleeding  from  the  ears  in  severe  injuries  of  the  head,"  says  Mr. 
Hewett,  u  has  for  many  years  pást  been  held,  and  deservedly  too,  as 
one  of  the  most  valuable  diagnostic  signs  oť  ťractured  base.  But  the 
bleeding,  to  be  of  any  reál  value  as  a  means  oť  diagnosis,  mušt  be  oť  a 
Beríou8  náture,  and,  above  all,  it  mušt  continue  ťor  some  time.  With 
šuch  a  bleeding  it  may  be  saťely  diagnosed  that  there  is  a  ťracture  of 
the  base  running  through  the  petrous  bone  and  opening  up  a  communi- 
cation between  the  cavity  of  the  tympanum  and  some  oť  the  numerous 
and  large  vascular  channels  which  surround  this  bone,  or  with  an  extra- 
vasation  of  blood  within  the  cranium  itselť."  He  found  that  out  of  32 
cases  of  fracture  of  the  base  implicating  the  petrous  portion  of  the  tem- 
poral  bone  the  bleeding  from  the  ear  was  proťuse  and  continuous  in  15 ; 
in  12  of  the  remaining  cases  the  line  of  ťracture  did  not  extend  into  the 
tympanum,  and  in  5  the  tympanum  was  ťractured  but  the  membrána 
tympani  was  not  ruptured.  In  more  than  halť  the  cases,  thereťore,  this 
8ign  was  absent,  but  when  present  its  diagnostic  value  was  great. 
Nevertheless  it  is  not  absolutely  pathognomonic,  ťor  there  are  quite  a 
number  of  recorded  cases  in  which  an  abundant  hemorrhage  from  the 
ear  has  followed  a  severe  injury  to  the  head  which  has  leťt  the  base  oť 
the  skuli  unbroken.  It  follows  occasionally  fracture  limited  to  the  mas- 
toid  process,  and  Duplay  reports  a  čase  in  which  it  was  due  solely  to 
ruptúre  of  the  membrána  tympani. 

1  Loc.  cit.,  p.  634. 
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Hcmorrhage  from  the  mouth  or  nose,  or  vomiteil  htood,  has  lees  diag- 
nostic  importance  than  that  from  tlie  ears.  The  blood  eome*  ;■■ 
cases  from  the  nose  or  mouth  filter  fracture  of  the  petrous  bone,  DHkking 
its  way  tbrough  the  cavity  of  tlie  tympanum  and  the  Kustaebiau  tube, 
and  if  the  membrána  tympani  ia  ruptured  it  may  escape  at  the  sarae  tíme 
tlirougli  the  ear.  Here  too  the  proľuseness  and  continuance  of  the  bleed- 
ing  are  a  more  valuable  sign  thnn  tlie  mere  fact  of  the  hemorriwge,  foi 
the  vascularity  of  the  mueous  membráne  lining  these  cavitiea  is  sueli 
that  bleeding  from  it  readily  follows  trifling  injuries,  Uf  the  32  cases 
of  fracture  of  the  hasc  implicafing  the  centrál  bones  of  thífl  región  ana- 
íy»d  by  Mr.  Ilewc-tt,  bleeding  from  the  nose  or  mouth,  or  BODMqaent 
voiniting  of  blood  oceurrert  in  14  with  symptoms  gíving  rise  to  the  belief 
that.  the  fracture  involved  someof  the  bones  correaponding  to  the  pli»ryn\ 
or  nose  ;  and  disseetion  showed  that  in  4  of  tliem  tlie  fracture  m  nm- 
fined  to  the*ethmoid,  in  o  to  the  hody  of  the  splienoid,  and  in  I 
basilar  process.  In  5  both  the  ethmoid  and  splienoid  were  ťractured, 
and  1  tlie  basilar  process  alao. 

Extravasalions  of  blood  under  the  unbrokcn  skin,  eccliymoscs,  háve  a 
similar  diagnostic  value  for  tlie  samé  reasons,  when  they  are  found  in 
certain  locationa  and  are  not  due  to  a  local  contusion  of  the  soft  pans. 
Of  these  the  most  cominon  and  most  important  in  sotne  reapccta  is  cfFu- 
sion  into  the  orbit,  due  to  fracture  of  the  orbital  plate  of  tlie  frootal  and 
of  the  splienoid  with  ruptúre  of  the  ophtbalmic  artery  or  of  a  venoua 
sínus.  The  blood  makes  ite  way  forward  and  appeara  first  under  the 
ocular  conjunetiva,  then  under  that  of  the  lids,  and  finaily,  after  the  lap! 
of  aome  tíme,  under  tlie  cutaneoua  surface  of  one  or  both  Lids.  íl 
diagnostic  valne  of  tlie  symptoms  is  greateat  when  the  blow  has  notfallei 
opon  the  hcad  ncar  the  eyes,  when  the  blood  makes  ita  appearauce  a 
the  different  points  in  theorder  juat  mentioned,  and  when  the  eoebj  noril 
ia  of  considerable  size.  Usually  the  lower  lid  is  affected  earlicr  and  t 
a  greater  extent  than  tlie  upper  one,  but  Mr.  Hewett  says  he  has  í 
two  cases  in  whieb  the  eccbymosi*  was  c-onfiiic-d  to  tlie  upper  lid. 

Out  of  23  cases  of  fraeture  of  tlie  base  involving  tlie  orbital  plates  D 
the  ťrontal  bones,  collected  by  Mr.  Hewett,  the  náture  of  the  injury  wiu 
made  manifest  in  10  by  this  symptóm  ;  in  8  cases  tbere  was  BO  i 
tnoais,  either  in  tlie  lids  or  under  the  conjunetiva,  and  in  5  tbc 
blood  appeared  in  tlie  eyelids  alone. 

A  poesible  worce  of  error  in  making  a  diagnosis  of  fracture  of  tlu 
base  úpon  this  symptóm  lies  in  the  faet  that  blood  may,  although  n  Píli  - 
be  ofltued  into  the  lids  or  under  the  conjunetiva  after  fracture  of  thl 
matur  or  superior  tuaxillary  bone. 

A  symptóm  tha  t  bas  its  origiu  in  a  similar  condition  is  tlie  t"«  -i 
H  eallíéd  orbita]  aneurism,  which  is  most  common  when  tlie  carotid  arten 
i     rnptnred  within   the  cavemous  siuus.  but  may  also  follow  ruptúre  c 
lbe  Ophthalniic  artery.      In  a  ťevr  cases  a  bruit  waa  hcard  within  th 
bead  immediately,  or  within  a  very  ahort  time,  after  the  acci 

íl  symptoms  of  protrusion  of  the  eyebnll   and  dilatation  of  th 
ind  fronta!   reins  followed  in  due  tíme.     A  Bômewhal 
pretrusion  of  tlie  eyeball  unaccompanied  by  a  bruit  and  dilatation  ..(  ti 
cauaed  by  an  effusion  of  blood  into  tbc  pOSteiioi 
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tlie  orbít.     And  Mr.  Hewett  reťers  to  threo  cases  in  which  a  tranmatic 
ii,  apparently  not  au  aneurism  liy  auastomosis,  iu  the  back  of  tlie 
Orbit  waa  eaused  by  fracture  of  the  base. 

Ecchymosía  in  tlie  pharvnx  is  rarer  and  of  leaa  vahic  in  tlie  diagnosis; 
Dolbeau  is  mentioned  by  Duplay  aa  haring  rcported  sorae  casea,  the  effu- 
sion  taking  plaču  into  the  retro-pharyngeal  cellular  tiaaue  and  causing 
^Beobymosis  and  difficulty  in  deglutition. 

aiosia  of  the  inastoid  región  or  of  the  aide  of  the  neck,  appear- 
"ing  eome  time  aftcr  the  receipt  oť  au  injury,  especially  if  the  latter  haa 
ta  k  en  plače  úpon  tlie  opposite  aide  of  tlie  head,  has  aorae  diaguostic 
-value,  and  Mr.  Hewett  says  that  audden  puffiness  in  tlie  occipital  región 
Trith  ecchyraosis  sonie  bours  aľter  a  severe  injury  to  thia  portion  of  the 
lead  may  also  be  oť  ubc  in  mnking  the  diagnosis  of  fracture  of  the  ba-e. 

he  lil 1  comcs  from  tlie  adjoiuing  renoua  sinusea,  and  gradually  oozes 

:irough  the  fracture  and  makes  ita  way  to  the  surťace. 
A  wattrjf  äitchargt  from  the  ear  or  uoae,  siiullar  to  that  inentioned  in 
n  necti  on  witli  fracturea  of  tlie  vault,  is  occasioually  observed  after  frae- 
re  of  tlie  base.  It  occurs  more  rrequButly  from  the  ear  than  from  tlie 
ne,  si  rul  is  tlii-u  indieative  to  a  certain  degrec  of  fracture  of  the  petrous 
irtiou  of  the  temporal  bone. 

A  watery  diacharge  from  the  ear  after  fracture  of  the  base  is  said  by 
uplay  to  bare  been  vaguely  iudicated  for  the  first  time  by  Bérenger 
and  to  havo  been  described  with  more  detail  in  1728  by  Stal- 
irtÍBd  Van  der  Weil,  who  had  obserred  orie  čase  and  quoted  another. 
Ir.  Hewett  aays  tbat  O'ÍIalloraii  publiahed  sowe  thirty  years  later 
iiother  and  evtn  more  cliaraeteriatic  Lase,  hut  adds,  that  the  sulijeet, 
Ithough  known  to  at  leaat  one  other  writer,  appearo  to  havo  been  loet 
ight  of  nntil  18S9  wheo  Laugíer1  lirat  poínted  out  the  connection  betwecn 
his  diacharge  from  the  ear  and  fracture  of  the  petrous  portton  of  the 
nrwmil  bone  togetlier  with  ruptúre  of  tlie  membrána  tympani. 
Vaľioua  origína  háve  been  aacribod  to  thia  diacharge,  and  it  Iia9  now 
ieeo  provect  by  numeroiis  analysca  and  disaectious  that  ita  aource  is  not 
."  samé,  and  that  o>use.|ueutly  it  is  not  ao  eertaiu  a  sign  of 
rracture  of  tlie  base  as  has  been  believed  and  taught  in  the  pást. 

( 1  )  Chemical  analysis  of  tlie  lii|iiid  in  sorae  casea  ahowed  that  it  con- 
lined  a  large  amount  oť  chloride  oť  sodium  and  but  little  albumen.  thua 
ľscuibling  the  cerebro-apinal  liquid  ;  and  diasectiona  háve  ahown  tbc 
■  1  the  lesions  neceaaary  to  perinit  the  eacape  oť  thia  liqutd  from 
le  crauium,  that  ia,  fracture  of  the  internal  auilitory  canal  extending 
(to  the  tympanom,  ruptúre  of  the  membrána  tympani,  and  laceration  of 
ic  portion  of  tlie  arachnoid  which  accompanies  tlie  seventh  nerve  into 
ä  foramen  of  exit.  On  the  other  bánd,  it  mušt  bo  admitted,  all  these 
iree  lesions  háve  been  found  in  cases  in  which  thia  Bymptom  was  lack- 
ig.  The  facts  already  mentioned  of  profuae  watery  diseharge  after 
teturea  of  the  vault,  in  which  the  liquid  uni|iiestioiiably  caine  from  the 
ib-aracíinoid  apaeo  or  lateral  ventricles,  lend  additional  support  to  tbc 
icory  oť  this  origin,  if  any  is  needed. 
(2)   Fcdi,  ijiioted  by  Dupla;,  published  a  čase  in  which  the  diseharge 

ptca  Ittndua  de  ľAcniiôiiiiu  iies  Scienoet,  1889,  p.  240. 
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from  the  ear  lasted  aliout  thirty-four  hours,  and  waa  eatimated  at  nearly 
three  ounces,  but  in  wliicb  thc  autopsy  showed  no  leaion  except  a  frac- 
ture  of  tlie  baae  of  tlie  stapcs  cstablishing  a  communication  betweeu  tlie 
labyriiitb  and  llie  cavity  oť  thc  tympanum.  (The  membrána  tympani 
mušt  also  bavc  been  ruptured  or  destroycd,  but  this  is  not  mentioned.) 
In  thís  caee  tlie  li<juid  musí  liave  been  the  litjuor  Cotunnii,  and  itá 
amount  can  be  aecounted  for  only  on  tlie  auppotíilion  tliat  the  membráne 
lining  the  labyrinth  eontinued  to  aecrete  it  aa  it  eacaped. 

Mr.  llewott  saya  there  are  many  šuch  casea  in  vrtňch  díaaection  baa 
shown  tliat  the  fracture  did  not  iuvolve  the  meatus  auditoriua  internus, 
but  passed  through  the  internal  and  middle  ear  without  touching  the 
meatus. 

£8)  There  are  caaes  in  which  a  profusc  watery  discbarge  from  the 
ear  baa  followed  injury  to  the  liead,  in  which  there  was  no  fracture  in- 
volving  the  internal  or  middle  ear,  and  no  communication  betweeu  tliem. 
Hewett  ijuotes  two  šuch  casea,  imu  dissceted  by  M  r.  llenry  Gray  and 
himself,  and  reported  in  tlie  Tnritvttrtioiix  <■/  '/"  l'atlt<ih>:tinil  .SV/,  ti/  <;'' 
J.ľiiih'ii.  vol.  vi.  p.  '22,  the  otlier  by  Mr.  Holmes ;  and  líuplay  ijuotes  & 
tliini  rľpurťrl  by  Ferri  in  tlie  (iazrrte  líľbdomadatre,  vol.  i.  p.  59. 

In  Mr.  Hewetťs  čase  tlie  patient  was  brougbt  to  tlie  hospital,  after  a 
fall  from  a  ladder  about  twenty  ťeet  high,  with  bleedíng  from  tlie  left 
ear  and  a  scalp  wound  on  tbc  upper  and  buk  part  oť  the  head.  The 
next  day  the  diaeharge  was  pink  and  rlowing  at  the  rate  of  two  ounces 
per  hour.  Tliis  fiow  eontinued  for  two  daya,  then  becatno  múch  less, 
and  on  the  aixth  day  was  scanty  and  puriform.  The  patient  died  on  tlie 
seventh  day  with  ilifluse  cellular  iutlammation  of  the  scalp,  and  brain 
symptoma.  The  autopsy  showed  entire  absence  of  fracture  or  any  in- 
jury oť  the  temporal  bone,  and  oť  communication  betweeu  tlie  internal 
and  middle  ear;  but  tlie  membrána  tympani  ivas  ruptured  and  the  lining 
membráne  oť  the  tympanmi)  iuternally  congeated  and  eovered  with  a 
muco-porulent  aecretion. 

In  Mr.  llolmcs's  čase  the  patient  was  admitted  with  bleeding  from  the 
ľiir,  which  was  ťollowed  by  a  copious  watery  discbarge.  Tlie  autopsy 
showed  no  fracture  oť  the  temporal  bone,  and  no  injury  in  tlie  cavity  of 
tlie  tympanum  or  tlie  internal  ear.  The  lower  jaw  was  broken  just  below 
the  condyle,  and  the  lower  fragment  had  perforated  tlie  wall  oť  the 
external  auditory  canal. 

In  Ferri's  casc  there  waa  a  watery  diaeharge  of  sixty-three  ounces  in 
one  hundred  and  six  hours.  The  patient  died  six  years  afterwarda  of 
carics  of  the  temporal  bone  of  tlie  opposite  side,  and  at  thc  autopsy 
there  could  be  fouud  no  trace  of  fracture  úpon  the  side  from  which  thc 
discbarge  had  taken  plače,  but  on!y  a  cicattix  of  the  membrána  tympani 
and  the  signs  ef  pást  inrlammatiou  of  the  cavity. 

It  thus  nppears  tliat  altliougb  a  profusc  watery  diaeharge  from  the 
ear  is  múch  more  commonly  associated  with  ťracture  oť  the  temporal 
bone  than  with  any  otlier  injury,  yet  it  is  not  absolutely  pathognoiuonie 
oť  tliat  leaion,  and  its  diagnoatie  valuc  is  only  that  of  a  probuhU  symp- 
tóm. Thia  value  is,  moreover,  affected  by  the  circumstanees  oť  tlie 
oppearanec  and  character  of  the  diaeharge.  Thus,  íf  the  discbarge 
oppeara  promptly  after  the  receiptoť  tlie  injury,  if  it  ia  dístíuctly  watery 
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Ílmi  is  prcceded  hj  littlo  or  no  bleedit.g,  [f  it  is  abundant,  one  or  two 
Irachms  íd  tlie  liour,  and  if  ít  is  modífied  by  changc  in  tlie  position  of 
the  head,  bj  coughing  or  sneezing,  the  diagnosia  may  be  eonaidered 
po*itive.  If,  aa  liappena  in  a  second  iílass  of  cases,  an  abundant  and 
prulouged  humor  rhage  preccdes  tlie  watery  dischargc  the  diagnosia  of 

■  fraetuiv  of  tlie  base  is  still  i-easouably  eertain.but  it  ia  based, not  on  the 
watery  flow,  bnt  on  the  hleeding,  which  haa  its  probable  origin  in  frac- 
ture  of  tlie  petroua  portion.  There  Í3,  however,  a  third  class  of  caaes 
in  which  the  preliminary  blceditig  is  neither  abundant  nor  prolongeď, 
and  the  watery  diacharge  variča  in  the  time  of  ita  appearance  and  in  ita 
qnantity,  perhaps  appearing  aoon  after  tlie  accident,  or  being  profuse  ľor 
a  .-iticirt  time;  in  tlie.se  tlie  diagnosia  ia  doubtful,  whether  based  on  hleed- 
ing or  on  the  watery  diacharge. 

Mr.  Heivctt  saya  that  while  it  haa  been  taught  by  somo  surgeons  that 
a  profuse  watery  diacharge  after  an  ínjury  to  tbc  hcad  oecura  moat  com- 
monly  in  childhood  and  youth,  the  casea  which  háve  comc  under  hia  o«n 
obaervation  háve  been  for  the  moat  part  more  than  thirty  years  of  age. 

The  symptóm  has  long  been  eonsidered  a  very  serious,  even  a  fatal, 
one  ;  but  that  tlie  caae  is  not  hopeless,  even  when  the  diagtiosis  of  frac- 

»ture  of  the  haae  is  as  certain  as  it  can  be  under  the  ci reuma tances,  is 
proved  by  the  recoveries  which  háve  been  recorded.  One  šuch  rceovery 
»nd  one  probablc  recovery  háve  comc  under  my  own  obaervation;  in 
hoth  casea  the  diacharge  waa  watery,  profuae,  and  continuoua,  vitli  hiss 
of  hearing  in  tlie  affected  ear;  and  in  each  the  injury  was  caused  by  a 
violent  fall.  One  caae  recovered  entirely,  the  other  passed  from  obser- 
vation  a  week  after  the  accident,  but  hc  was  then  doing  well,  and  the 
diacharge  had  ceased.  Still,  it  is  to  be  regretted  that  a  chemical  anal- 
v.-i-  of  tlie  li(|uid  bas  not  been  made  in  the  casea  that  háve  recovered, 
in  order  that  the  aceuracy  of  the  diagnosia  raight  be  comfirmed  by  all 

Ipossible  iiiimik. 
A  similar  profuse  watery  disebarge  from  the  nose  bas  been  observed, 
but  múch  more  rarely  than  from  the  ear.  It  preaented  tlie  samé  rlfini- 
cal  coniposition  as  the  cerebro-apinal  liijuid,  that  is,  it  contaíned  a  large 
H«:uitity  of  chloride  of  sodium,  and  but  ľittle  or  no  albumen,  and  in  one 
caae,  Róberta,'  tlie  autopay  ahowed  a  fracture  (pistol-ahot)  of  the  sella 
turcíca  and  laceration  of  the  aracbnoid  and  pituitary  body.  The  li<|UÍd 
flowed  freely  when  the  body  was  turned  úpon  its  face ;  and  water  poured 
úpon  the  aeat  of  the  fracture  within  the  skull  ran  out  tlirough  the  DOM. 
It  ia,  thereťore,  a  reasonable  aaaumption  that  the  flow  observed  during 
life  eame  from  the  large  auh-arachnoid  apacea  underlyitig  the  brata,  and 
also.  perhaps,  from  the  ventricles  tlirough  tlie  infuiidibuUim  and  torn 
pituitary  body.  In  other  caaes  reported  by  Foucart  and  HalgaígM 
[qnoted  by  Hewett),  the  temporal  bone  was  fractured  and  the  diacharge 
rcached  the  nose  tlirough  tlie  middlc  ear  aml  the  Kustachian  tube. 

A  poBsible  source  of  error  tiefi  in  tlie  copioua  clear  secretion  which  is 
som  e  ti  m  es  poured  out  by  the  nasal  mucoua  membráne  under  the  influenec 
of  even  a  slight  irritation. 

■  Aroliives  Hán.  de  Mód.  IS45,  4lh  ucrles,  vol.  ii.  p.  412. 
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The  escape  of  the  suhstance  of  tlie  brain  through  the  ear  or  nosmi? 
has  been  observed  in  !t  few  cases  of  comininnH.il  fractnre,  but  tlie  diag- 
noais  appears  to  háve  been  plam  without  tbc  aid  of  this  symptóm. 

PanUjftit  of  one  or  more  eranial  nerves  is  occasionally  observed  in 
eonmctioD  with  fractnrea  of  tlie  base,as  the  result  either  of  dirocl 
to  the  nerve  in  fractures  by  direct  violenco,  of  ruptúre  of  tbc  nerve  or 
prounre  upou  ít  by  one  of  the  fragments  wlien  the  linc  of  fracttire 
crosses  its  courue,  or  of  preaaure    by  cxtrnvasated  blood.     Tbe  nerve* 
most  freijuently  involved  are  tlie  7th  pair,  the  optic,  and  the  olfaútorj  : 
and,  according  to  Mr.  llewett,1  examples  are  on  reenrd  of  injurv  to 
every  pair  exeept  the  4th,  those  of  the  8th  and  9th  being  the  most  rare. 
Íle  nientions  a  čase  of  the  latter  in  which  the  injury  to  the  nerve  was 
caused  on  tlie  tentb  day  after  tlie  accident,  by  the  displacement  of  tlie 
fragments.     The  patieut  was  doing  ivcll,  Icťt  hia  bed  ..m    thai  d 
walkcd  across  the  ward.     íle  was  seized  with  rigors  and  vonii' 
came  unconscioua,  and  died  of  asphyxia   forty-eight  hours  nfterw:.ird- 
with  increasivíg  dysphagia  and  gasping  respiration.   Tlie  autop<_\ 
no  leaion  or  inflammation  of  the    brain  or  íta  raembranea;  the  line  of 
fractnre  crossed  tlie  right  foramcn  Incerum  posterius,  and  the  bones  there 
were  ao  displaced  that  tlie  riglit  cercbellar  ťossa  vvas  lower  than  the  left. 

Tiie  diagnostic  valne  of  the  symptum  is  only  acces3ory,  because  it  may 
be,  and  frei[uently  is,  due  to  other  lesions  tlian  fractnre,  šuch  aa  injury 
to  the  brain  itselť,  intracranial  extravasation  of  blood.  and  h  e  tu 
within  the  sheath  of  tlie  nerve,      ľaralysis  of  the  facial  nerve,  honever, 
bas  more  signitieance  tlian  tbat  of  any  other. 

T/iľ  projftwtia  after  fractnre  of  the  skull  dependa  mainly  if  not  en- 
tirely  upon  other  tuctová  than  tliose  which  enter  into  tlie  prognoaifl  after 
fractnre  of  a  limb.     The  prognosis  >jix,,i,I  vítam  is  grave  beeause  of  the 
lesions  of  the  brain  or  Sta  envelopes  which  may  be  assocíated  with  tbe 
injury  or  which  may  arísc  in  the  progress  of  the  čase.     The   injury  to 
the  hone  itaelf  ia  rarely  of  a  charaeter  to   loave  any  disability  if  the 
patient  survives,  altbough  a  depressed  fragment  or  an  cxubcrnnt  BbUbs 
(which  is  rare)  on  the  inner  side  may  cause  epilepsy  or  losa  of  mental 
power,  espeeially  if  the  fracturc  has  oceurred  during  youth,     M 
has  recently  given  severní  illustrativc  cases.     Repair  takes  plače  as  after 
fractnre  of  tlie  Hat  honea,  deseribed  in  Chapter  VI.,  that  is,  the  n  | 
materiál  ia  furnished  mainly  by  the  perio3teum  and  diplue.     Tlie  iv-ult 
of  thisis  that  the  fractures  an;  slow  to  unite,  ueeause  the  diploe  ia  u.iually 
scanty,  and,  as  eompared  with  the  marrow  of  tlie  lo-ng  bones  or  tlie 
spongy   tissue  of  otliers,  is  hardly  to  be  taken  into  account.     It  was 
sliowii  in  the  Cbapter  on  Hepair  how  slowly  tbe  COinpacťbone  tisstu  pn 
pares  itaelf  to  repair  a  fractnre,  and  as,  for  some  reasotl  whict 
appear  elearly,  the  perieranium  and  dura  mater  do  not  seem   to  form 
callus  readily  and  abundantly,  the   labor  seema  to  fal!  mainly  upou  tlie 
hone  itselť,  and  the  callus  is  a  amall  one.    Wlien  a  fragment  is .  i  ■ 
and   tlie   periosteum  stripped  u]i,  new  hone  is  formed  by  the  latter  as 
untlcr  similar  eireumstances  elsewhere. 

I  Loc.  cit.,  |ip.  055  to  flSB.  '  LanuBt,  Supteraťťr,  U8L 
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Losa  of  aubatance,  unless  very  smull, 
s  never  entirely  repaired  by  bone,  but 
he  zas  H  till'il  partly  by  new  bone  and 
arrly  by  fibrous  tisaue  (fíg.  133). 

Treatment. — Hen  again  we  háve  to 
i-iii'iniMi  betwaen  fractairea  of  tho 
nult  and  fractures  of  tlie  base. 

of  the  ["(Kí/f.— After  Per- 
ivíiI  ľott  had  soimproved  tlie  coustruc- 
ion  of  tlie  trepliiue  as  to  greaťly  di- 
lioish  tbe  chance  of  wounding  tlie  dura 
iater  which  was  asaociated  with  tlie 
íe  of  tlie   older   instruments,  it  was 

eld  that  active  ínterfereuce  wascalledfor  in  the  great  majority  oťcaaea, 
reii  when  symptoms  of  cerebva!  tnjury  or  inflammation  were  not  prcsent. 
'oti'  asserted  that  "  perforation  is  absuUitely  nece^sary  in  seven  cases 
11 1  of  ten  of  síraple  uiidepresaed  ľracture  of  tlie  skolí,"  becan.se  it  w.i.s  be- 
li intra-cranial  inliammation  would  almost  certainly  foliow  even 
limple  tiíxurc  of  the  akull.     The  trépan  firéemtif,  tho  uso  of  tlie  tre- 
bine  simply  with  the  view  to  prevent  intra-cranial  in  flám  ma  ti  on,  waa  in 
orsed  by  the  Acadérníc-  de  Chirurgie,  and  all  aurgeona  guided  their 
raottce  by  this  theory  until  tlie  bcginning  of  the  present  century,  when 
rt-action  set  in  and  extended  so  far  that  the  uae  of  the  trephine  became 
;ry  rare,  and  waa  thonght  to  be  juatifiable  only  after  grave  eerebral 
rmptooaa  liail  rnade  their  appeaiano:.      Most  wrilers  úpon  aurgery  dur- 
kst  tweuty  or  thirty  yeara  coudoran  ita  uae  nneqiiivoually  except 
i-iuupoiind  fractures  with  depreasion  and  with  marked  and  persistent 
irebral  symptoms.     It  would  be  easy  to  multiply  citationa  in  support 
ertion;  the  exceptiona  to  ibis  teachíng  are  rare  and  seldora  n 
Imítting  the  poaaible  propriety  of  elevating  depreaaed  bone  in 
HBpOUnd  fraoture  when   there  are  no  signs  of  conipression.     The  infln- 
i.'c  nľ  rdi.-i  toiichíng  ía  seen  in  the  following  quotation  frora  Uryant:' 
At  Guy'a   Hospital,  trephining  and  clevation  of  bone  liave  been  per- 
inned  in  *il  casea  duritig  seren  years,  and  of  theae  only  1*2  recovered. 
ľiiioh.'mew's   Hospttal  it  was    recorded   by  Callender  in  186? 
■  [iŕration  had  not  been  performed  for  aix  yeara.     At  Uuiversity 
ptpítal,   Eriohaňt)  gives  b'  casea  of  recovery  out  of  17."     I  ara  not 
rare  of  ihe  exíatenee  of  auy  atatiatica  that  ahow  tlie  proportion  of  re- 
iveries  in  the  caaea  in  which  the  trephine  was  not  nsed,  and  indeed  this 
MS  of  injoriea  doea  not  readily  allow  the  question  of  treatment  to  be 
ly   tables  of  porcenta-ges.     Mui-gagni's  warning,   ob*t,ľi"tti"i«>H 
.1,  ,i.l,i ,  non  numcraml'C-  ľiiiit,  tioeda  to  be  regardod  lien:  ,is  múch 
IDjwfaere,  and  the  study  of  recorded  caaes  ahowa,  I  thiuk,  that  tlie 
Drtality  following  the  uae  of  the  trepliiue,  and  úpon  which  ita  restríc- 
>n  is  ao  largely  based,  is  to  he  eharged  not  to  the  operation,  but  to  the 
äions  whose  ayinptouia  nually  led  to  it  after  a  delay  that  had  deprived 
of  nioat  oľ  ita  ohanoes  of  sneceaa.     1  should  heaitate  to  oxpreaa  úpon 
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ao  important  a  point  an  opinion  opposed  to  that  of  authors  whose  authority 
is  eoiinnncd  by  so  large  ati  experience,  if  it  were  supportcd  only  by  tlieo- 
retical  eonsiderations,  b\it  tlie  pcriodical  pubľications  of  tlie  last  few  years 
sliow  that  its  results  when  carried  into  practice  havo  beeti  favorable,  and 
I  know  that  ít  is  lield  and  acted  úpon  by  raany  of  the  profession  in  New 
York,  in  whose  knowledge  and  jndgment  I  íiave  the  most  confidence. 
Moreover,  so  far  aa  my  own  observation  and  experience  go,  the  practice 
of  early  acťive  interferencií  yields  good  results,  that  is,  the  pereentage 
of  succeaa  is  not  only  very  múch  greater  than  that  fnrníshed  by  the 
tardy  u*e  of  tlie  treptime,  but  is  actually  high,  especially  when  the 
wound  is  treated  antiseptically.  During  the  lastycar,  1880-81,  thirteen 
compound  fractures  of  the  skull  háve  been  treated  at  Bellevuc  Hoapítal 
by  trephiniug,  and  under  this  term  I  include  the  usc  of  tlie  bone-pliers 
to  remove  a  jwrtion  of  bone  so  as  to  elevate  or  remove  the  depres-^d 
portions.  One  čase  was  a  gunshot  fracture,  the  bullet  waa  buried  in 
tlie  brain  and  the  patient  died  in  twenty-four  hours.  In  another  the 
fracture  was  overlonked  for  nearly  a  fortnigbt;  then  severe  brain  symp- 
toma set  in,  tlie  wound  was  enlargcd,  a  slight  depreasion  found,  and  the 
trepliine  applied  ;  pus  was  found  between  the  dura  and  the  bone;  the 
patient  died  soon  afterwrmls,  an<l  the  autopsy  diaclosed  a  eireumseribed 
suppurative  meningitis.  Of  tlie  remaining  11  two  died,  eight  recovered, 
and  one  is  still  under  treatmetit  with  heniia  cerebri.  Seven  of  theso 
eleven  presented  no  brain  symptoma  beyond  stunning,  and  were  operated 
úpon  iinmcdialcly  after  the  accident ;  they  all  recovered,  and  in  two  of 
tliem  the  amount  of  bone  removed  was  about  three  sijuare  inches,  one  of 
tliem  heing  further  complicated  by  a  wound  of  the  Irmgitudinal  sinus. 
The  remaining  four  cases  presented  brain  aymptoms,  they  were  operated 
upou  itimiediately,  2  died,  1  recovered,  and  the  fourth  is  the  one  with 
hernia  cerebri,  just  mentioned.  Within  tlie  snme  periód  I  háve  operated 
at  the  Presbyterian  Ilospital  úpon  two  cases  of  compound  fracture,  one 
with  extensive  depression,  the  other  with  double  lincar  fracture  ;  both 
operations  were  done  within  two  hours  after  the  accident,  and  both 
patients  recovered  without  a  bad  symptóm.  In  contrast  to  thesc  I  may 
mention  two  cases  that  háve  recently  eome  under  my  observation,  one  of 
tlie  tardy  use  of  the  trcphine,  the  other  of  noti-interference  ;  both  termi- 
nated  fatally,  tlie  first  with  suppurative  meningitis,  the  secoud  with  ab- 
acess  of  the  brain.  Both  fraciures  were  compound  and  small,  both 
patients  walked  to  the  bospital,  and  neither  presented  brain  symptoma 
until  after  a  week  had  passed.  Both,  I  think,  might  havc  bcen  saved 
by  an  early  operation. 

The  radical  difTcrence  between  tlie  teaehinga  of  a  century  ago  and 
those  of  the  present  time  is  not  to  be  explained  by  any  important  ad- 
vance  in  our  knowlcdge,  cither  of  surgical  scienee  or  of  the  náture  of 
this  class  of  injuriea.  It  is  mainly  a  <|iiestÍon  of  clittical  experience : 
Does  delay  give  better  results  than  early  operative  interferonce  'í  And  if 
surgeons  during  the  Iast  fifty  years  háve  praetieally  limited  their  expe- 
rience to  one  method  of  treatment,  tiiey  are  without  suírlcieiit  means  to 
answer  the  ipiestion,  for  they  know  only  one  side  of  it,  and  their  opin- 
ions  mušt  be  judged  by  the  aid  of  sneh  kuowledge  aa  cau  be  drawn  from 
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the  experience  of  othera,  and  from  tlie  study  of  the  náture  of  tlie  lesions 
and  Of  kindrcd  facts. 

Oerioualy  enough,  the  practice  of  the  surgeons  of  the  last  century 
has  heen  followed  up  to  the  present  ti  nie  in  the  mňiing  distriets  of  Oorn- 
wall,  where  fractnres  of  the  skull  are  commoti,  and  immediato  trephin- 
íng  is  the  rule  ;  and  tlie  resiihs  of  this  practice  háve  heen  recently  given, 
in  generál  ternis,  by  Mr.  Róbert  Hudson,1  who  baaea  úpon  them  an  ap- 
peal  tur  the  earlier  and  more  frequent  uso  of  tlie  trephine.  He  quotéfl 
Mr.  Michell  to  tlie  eiľcct  that  a  weck  rarely  passed  while  hc  was  a  štu- 
dent uitliout  one  or  two  operations,  and  that  he  had  scén  three  doní  in 
a  single  day,  all  in  the  physician's  office,  and  the  patients  afterwnrds 
walking  horne,  ľrephiniii^  is  so  múch  the  rule  that  the  miners  expect 
it  even  in  comparatively  slight  injuries,  and  it  iä  not  the  uac  of  the  tre- 
phine, but  the  failure  to  use  it,  that  reijuirea  (o  he  explaincd  to  them. 
Mr.  Hudson  says  the  firat  ipiestion  of  tbc  patienťs  frietids  ia :  '*  Is  his 
skull  brokcn  !  And  if  that  ia  auswered  affirniatively,  the  next  ia: 
"  When  are  you  going  to  hore  un  ?" 

Tliere  is  no  lack  of  experience  in  non-traumatic  cases  to  show  that  the 
operation  of  trephining  is  not  in  itself  a  dangerous  one  if  the  dur.i  mater 
ia  not  divided,  and  the  experimente  of  Mr.  Leo1  háve  shown  that  we 
tnay  expect  the  danger  to  be  diminished,  i!' not  entirely  removedj  by  tbí 
uae  of  the  antiacptie  method.  Íle  trephined  B6  monkeys  imd  treated 
tlie  wnunds  iintiseptically  ;  lí'l  recovered,  and  of  the  7  deaths  only  1 
Hnnred  to  be  due  to  intmeranial  inflamraation  ;  4  died  in  conse>|iience 
of  the  extréme  cold  of  the  season,  1  from  tlie  effccts  of  the  cldoroform, 
and  1  from  a  hemorrhage  on  the  sixth  day.  All  that  were  trephined 
and  treatcd  without  antiseptic  prceautiona  died  of  purulent  meningo- 
encephalitis. 

Chadbom  trephined  Philip  of  Nasaau  twcnty-aeven  times  for  epílepsy  ; 
and  in  auother  čase  the  operation  was  performed  fifty-two  times  úpon 
one  indivídua).  Trephiiiing  for  epilepsy,  headauhe,  and  vertigo  is  cora- 
iiiim  tmong  tlie  harbarons  or  semi-civiiized  peoples  of  Africa  and  the 
"ho  suhmit  theraselves  to  ít  coolly,  oťten  twice  or  three  times, 
and  apparently  without  fear  of  fatal  results.  Among  the  Kahyles  the 
operátor*  háve  a  semi-religious  charaeter,  and  háve  usunlly  inaerEOM 
the  operation  themselvea ;  the  inštrumente  are  considered  sacred,  and  are 
handed  down  from  fatber  to  son  tbrough  many  generations.  Between 
1850  and  1870  tlie  operation  was  done  i(uitc  frcpiently  in  Európe  and 
the  rjníted  States  for  the  reliéf  of  epilepsy,  and  the  latex  ahandonment 
of  the  practice,  except  in  cases  having  a  traumatic  origin,  appears  to 
háve  heen  the  result  rather  of  its  failure  to  eure  the  disease  tbati  of  the 
mortality  thut  followed  it. 

Tlie  reaetiou  ngahist  tlie  use  of  the  trephine  appears  to  havo  been  the 
result  of  two  causes :  the  success  of  non-interferenee  in  some  cases,  and 
the  fiilnre  of  tardy  interferenee  in  others.  When  a  čase  did  not  pro- 
sent  grnve  brain  symptoms  at  tbo  outset  surgeons  were  enouraged  by 
the  formu  to  delay  ;  and  when,  tiually,  sneh  symptoms  had  set  in,  and 
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the  patient' s  chancca  of  rccovery  were  diminiahed  by  the  complie;iri..!j-, 
tlie  failure  of  the  operation  to  relieve  them  breil  a  disbelief  in  its  power 
to  prerent  tliem,  and  strengthcned  tlie  reluctanee,  wliicti  aeems  to  uiľ  iu 
tbis  connection  to  be  scntimental  rathcr  tbati  surgical,  to  add  to  the  MS 
tent  o!'  the  exiating  lesion  by  operation.  The  reasoning  consists  of  twn 
propositious  and  a  deduction:  tst,  some  patients  recover  without  opent- 
tion  ;  2d,  some  die  after  operation  ;  therefore,  U  is  better  not  to  operate 
until  you  are  súre  the  patient  will  die  if  you  do  uot.  The  error,  in  my 
judgment,  lies  in  the  failure  to  také  into  account  more  poaitivoiy  tho  in- 
ŕiueneo  of  tlie  perňtíétlf*  of  the  primáry  leaioua  in  prodactDg  the  latcr 
aymptoma  which  point  to  a  fata!  termination.  All  agree  that  the  prin- 
cipal  danger  arisea,  not  from  the  fraotore  of  the  hone,  but  from  ínnaoi- 
mation  of  the  braiii  and  its  coveritigs,  and  admit.  that  a  deproas* 
ment  of  bone,  or  even  a  clot,  may  excice  ibis  inflammatiou.  Why  tlieu 
shoukl  we  hesitate  to  inerease  the  extent  of  the  eoinparntively  indilľurent 
lesion  of  the  bone,  if  tbc  múch  more  important  lesion  of  the  brain  or  the 
meningea  ean  therehy  he  leaaened  oraverted?  And  that  it  can  bc  thus 
lessened  or  averted  in  many  casea  there  is  every  reason  to  believe,  on 
botli  elinica!  and  theoreticaľ  grounds.  In  the  other  casea  the  primáry 
injury  of  the  viscora  is  so  severe  that  the  rentoval  of  tlie  fragment*  will 
not  prevent  the  itevelopment  of  fatal  inikimmation.  The  resnh  - 
depend  largoly  opôn  tlie  comlitiou  of  the  duxa  mater;  if  that  is  untorn 
the  ehances  are  in  favor  of  recovery. 

In  eomponad  fraotwea  witli  deprcssion-I  think  the  safest  praeVi 
reiiiiiiĽ  iiiiim:iliatľhT  enoagh  bone  by  means-  of  the  trepbine,  ÍL 
or  bone-plicrs,  to-allow  the  fragments  to  be  caaily  elevated  or  reiuoved, 
and  I  tliínk,  furtber,  that  tlie  au-rgeon  aboidd  not  be  tiimd  about  r 
tlie  latter  freely.    ííreat  caution  mušt  be  uaed  in  dealiug  with  fra 
that  háve  been  driven  througti  the  dura  mater,  in  order  that  the  injury 
to  the  brain  and  the  meningea  may  not  be  increaaed  by  the  m 
tions.     Some  surgeons  even  recommend  that  they  should  be  leťt  until 
bhe   tissuea    ahall  háve  become    aoinoivhat  eonsolidated  about  them  by 
inHammation,  but  I   should  eousider  a  alight  inerease  of  the  laeeration 
íiMich   lesa  of  an  evíl  than  the  additional  atimulus  given  by  tlie  j 
of  tlie  fragment  to  the  inilaimnatoi-y  process,  whieh  it  is  so  desiral)l<>  u> 
kťi.'|i   nithin  oarrow  bounda,      The  edges  of  the  opening  on  the   inner 

mušt  be  carefully  examiried  and  all  projeetiug  [loint-.  rétiľ>ved. 
Good  reauha  luiv-e  been  obtained  iu  t«*o  caaes*  by  auturiag  tlie  divňied 
dura  mater  witb  catgut. 

In  oompound  linear  fraetures,  the  queation  of  inlerferenco  may  per- 
hapa  be  detennineá  by  consíderation  of  the  charactorof  the  riotanoa 
that  cauaed  the  injury  ;  if  it  were  severe  enough  or  sutíkicntly  cireum- 
scľibľd  [m  in;ikľ  splintering  of  the  inner  table  probable,  l  should  apply 
the  trepnine  and  remove  at  least  the  outer  table  so  as  to  e\|  do 
inner  onc.  Tbis  latter  ean  be  easily  done  in  some  cases,  whenever  the 
dipl'ií-  i-  abnndant  and  soft.     The    rentoval  of  a  disk  of  hone  eotaib  M 

.  -ability  if  tlie  patient  recovera,  and  it  enables  the  bdi^MM  i" 
and  properly  treat  thoaa  compíicationa  which 

i  W.  T.  Bull,  iu  ÁroUÍTel  of  Hedidu,  roL  ,,  1879,  p,  D9, 
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ehowu  to  bo  liable,  íf  not  Hkely,  to  exiat  on  the  under  surface,  and  even 
F  those  complications  do  not  exiat  I  héliové  it  to  bc  of  advantage  by 
pnuiding  a  f  Vec  eaeape  ľor  the  disuharges  from  tho  dnra  mater  and  tlie 
surface  of  tlie  fraeture  itself.  The  necesaity  of  drainage  in  other 
vrooaáfl  ia  well  eataWished,  tvnd  that  it  rany  be  absolutely  neceasary 
after  linear  fraeture  of  tbc  alcull  is  slifwvn  by  thoae  easea  in  which  tlie 
trephine  or  the  antopsy  bas  díaelosed  a  purutent  colleetion  betw&en  tlie 
duní  and  tbc  bone.  It  most  be  rememJjered  that  the  fraeture  has  al- 
ready  cstiiblisU-d  a  eommunieation  between  the  nacningea  and  the  exte- 
riop,  that  tbis  couirimiiic-ation  is  a  dan-geroua  one,  and  tiiat  while  tbc 
trephine  inereasea  it.  it  alao  remnves  múch  of  ita  dangor.  A  free  open- 
ing  in  to  an  intiamed  or  suppuratiug  cavity  ia  as  beneficíal  aa  a  small  ono 

tis  aangerous. 
In  punetnred  fracturea  all  adtnit  the  vatuč  of  the  trephine,  and  even 
thoM  who  are  moat  inclincd  to  delay  or  reatriet  ita  uae-elaewhere  do  not 
object  to  ita  carly  application  in  tliese  caaea. 

lu  simpte  fracturea  with  or  without  depreasion  the  generál  practice  is 
not  to  interfere  unlesa  or  until  severe  brain  symptóm-  ímlieative  of  eoin- 
prsasiou  or  intra-eraiúal  inflamiuation  appear,  The  reaaona  for  thia  are 
of  two  kinds :  the  fretpient  imcertainty  of  tlie  diagnosia;  and  the  leaa 
chance  of  intra-cranial  iiiibtrnination  so  Fong  as  tbc  alcin  reroaina  unbroken. 
It  huppena,  too,  not  infretpiently  that  the  depressinii  ia  gradually  uver- 
eome  by  tlie  constantľy  actňig  intra-cranial  tenaion,  which  is  estíiuated 
hy  ditt'ereni  obaervera  to  be  eqiial  under  normál  circumatanoea  to  from 
ŕlght  to  tweiily-ťive  millitnotrea  of  iitorcury  and  ia  auaeeptible  of  tempo- 
rary  inereue.  The  principál  drawbnckto  tlie  expectative  met  hod,  «b*B 
icceflflful,  ís  tlie  poaaibilit;  that  a  aource  of  irritation  ma  y  rcmain  which 
ill  lead  to  ľater  inť.dluetiiaľ.  or  nervoua  djsturbancea,  eapeciaUy  to  epi- 
..jy  :  and  it  ia  poeatble  that  tbc  antiaeptic  method  may  prove  ao  eflkient 
removmg  tlie  dangora  incident  to  exposure  of  the  cavity  of  tbe  era- 
linii)  that  Borgeons  will  consider  it  justifiable  in  oasea  of  nndouhted  de. 
.  i-'  cut  dowii  upoo  the  fraeture  iuunediately  with  a  vien  to  pre- 
eut  the  poflsible  oceurrence  of  tbeao  late  aeeUlenta,  juat  as  they  iiow 
-  proper  to  do  so  after  tlieae  or  the  earlier  infiaminatory  onea 
thoir  appearauce. 
\  límited  pantlyaia  itva  čase  of  auspeeted.  fraeture-  ia  n  positive  imli- 
htion  for  the  application  of  the  trephine,  although  ita  value  ia  múch 
■ester  when  the  paralyaia  ia  primáry  than  wheu  it  ia  aecondary,  for  the 
ormer  índieatca  an  existing,  peniiaiii'in  leaion  of  the  bra'm  itnmediately 
Uder  tbe  aeat  of  fraeture,  while  the  latter  may  be  duc  to  meningitia  "r 
oncephalitia  at  aonie  dištance  from  the  fraeture.  A  beautii'ul  exatnple 
of  operatioo  followed  by  recovery  in  a  caae  of  thia  kind  ivas  reportod  by 
[.iiiii-Cbampioiiiiiôre.1  Tbe  patient  w;ia  bri]iig.lit  t.i  thc  huspital  uncon- 
seioua  with  a  acalp  wound  abovo  and  in  front  of  tlie  ear,  aml  aoon  íhowed 
paralyia  of  tlie  Rím  of  tbe  other  aide.  The  wounrl  waa  enlargvd  and 
carricd  oWo  to  the  bone,  a  naaure  fonnd  and  tracod  forward  aboat  tn 
inch  to  a  diatíneí  fraeture,  the  trephine  applíed,  and  a  splinter  pene- 
rating    tbe   dura   mater   removed.      Thc   weight   of   evidenoe   pointa 

1  La  ľi.'|i.i[i  iii.'ii  ^uiiléi.  par  Im  LoĽnlisniioun  oérébrales,  PitU,  187B. 
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atrongly  to  the  fact  tli.it  these  loealtzcd  paralyaes  are  always  due  to  lemOD 
of  tbe  cortex  of  the  brain  under  the  anterior  half  of  the  oppoaitts  parietal 
bone,  in  a  región,  now  known  as  the  motor  area,  lyŕng  OD  eiiher  side  of 
tlie  fissure  of  Rolando,  and  corresponding  to  a  liue  drawn  on  the  scalp 
f  roní  a  point  in  the  medián  line  2£  inchea  beltind  tlie  oroawng 
coronal  autures,  to  another  one,  in  Front  of  and  above  tlie  ear,  found  by 
measLiring  2i  inchea  dircctly  backwards  from  a  point  on  the  posterior 
edge  of  tlie  externá!  angular  proeess  of  the  ťrontal  bone  a  little  below 
tbe  npper  niargin  of  the  orbít,  and  tiien  11  inchea  direetlv  upw&rds. 
TbÍ3  Hne  in  called  the  Krtlandic  Hne,  and  the  motor  area  ia  in  the  forni 
of  a  parallelogram  an  inch  ivide  traversed  eentrally  by  it  and  atopptag 
halť  an  inch  aíiort  oľ  tlie  sagittal  suture.  Tlie  up|ier  tliinl  >■!'  ■ 
ía  the  centre  for  the  lower  extremity,  the  middle  third  for  the  upper  ex- 
treniity,  the  lower  third  for  tbe  face,  and  the  centre  for  articulate  speech 
ia  at  ita  lower  an  téri  or  angle  or  a  little  below  and  in  front  of  it. 

ConvuUiona  are  an  indieation  for  trephining,  only  when  tbey  are 
localized  and  persistent,  and  eapecially  if  they  alte  mate  with  paralysis  of 
the  samé  muscles. 

In  operating  for  the  removal  of  depressed  bone  the  neceasary  opeuing 
may  he  made  in  the  undeprcased  portion  with  the  trephine  or  hone  pliers, 
or,  if  there  is  a  projeeting  point,  with  Hey's  saw.  Whichever  instra- 
ment  is  uaed  the  utinost  čare  niust  be  také  ti  to  avoid  injury  to  the  dun 
mater,  and  tlie  graphic  warntng  of  f?ir  Aatley  Cooper,  althou 
wbatoveratated  perhaps,maybcrepcated  to  enforce  this  iiijunciinn.  The 
surgeon  should  remember,  he  aaya,  tbat  "there  is  only  tlie  thinness  of 

Íaper  hetween  eternity  and  bis  inštrument."  And  fur  a  aimilar  reason 
ffOBld  urge  the  emjiloymcnt  in  the  dressing  of  the  wonnd  of  the  anti- 
septic  nietliod  in  tlie  most  rigorons  manner  pos-sible.  The  wound  ahnuld 
be  mshed  with  tbc  carbolic  solution,  tlie  head  shaved  and  ivaahed  with 
tbe  sanie,and  thon  eompletely  coveretl  with  the  Kauze,  If  tbe  wound  ■ 
in  auch  a  poši  tí  on  tbat  the  gau/e  cannot  overiap  it  widely  ei 
inaiire  ita  protectiou,  tlie  edge  oľ  rhe  dressing  on  the  narrow  úde  shoiill 
be  Gutened  down  with  bande  dipped  in  rollodion  or  with  adheaire  plas- 
ter,  or  tlie  gan/e  may  be  discarded  and  the  wound  kept  covflred  with 
CompresMB  wet  with  earbolixed  oil  or  even  with  the  wntery  carhollc  solu- 
tion.     ,\n  kebag  during  the   first  few  dav  a  has  seemed    uscful.      If  tlie 

■  :  .lie  skin  wound  are  not  too  múch  bruised  they  ahould  be 
i<w,  rli-ľ  with  autures,  and  au  opeuing  leťt  for  drainage. 

The  generál   treatnient  eonaUts  of  perfect   rest  and   ipiiet,  low    Set, 
taxatíves,  and  avoidaiice  of  stimulants.     If  tbe  latter  are  requ 
tnediately  after  the  accident  they  muat  be  given  cautiously,  au 
tnniľ.t  as  soon  aa  reaction  begina. 

Frocturet  of  tht  Ba»e. — Operative  interference  in  these  caaea  i*  rarely 
eiiltľd  for.      Mr.  Hewett  mentiona  a  čase  in  which  the  roof  oť  the  orotl 
waa  remored  through  a  wound   above  the  eye,  and  another  in  n 
trephine  *aa  appliod  succesafully  near  the  foramen  maguum.      I 
nJ  treatment  ta  the  samé  as  that  oľ  ľractures  of  the  vault,  and  - 
geotm  use  culomel  freely  to  check  ínflanitnation. 
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CHAPTER    XIII. 

FRACTURES  OF  THE  VERTEBR.E. 

Fractures  of  the  vertebrae  háve  this  in  common  with  fractures  of  thc 
8kull  that  most  of  their  importance  depends  úpon  the  associated  injury 
of  the  nerve  centres  and  trunks  contained  with  in  their  canal,  but  they 
háve  in  addition  the  importance  due  to  the  function  of  the  špine  as  a 
8upport  for  the  head  and  trunk.  Úpon  the  integrity  of  this  support 
depend  not  only  the  power  of  locomotion,  but  also  grace  of  carriage  and 
dexterity  in  the  use  of  the  limbs.  The  importance  of  the  nerve  elements 
contained  within  the  spínal  canal  is  second  only  to  that  of  those  lying 
iríthin  the  cavity  of  the  cranium ;  their  injury  may  result  promptly  in 
death,  or  in  a  permanent  disability  which  may  be  considered  even  worse, 
and  even  their  lesser  injuries  may  be  followed  by  consequences  in  the 
uvay  of  limited  paralysis  which  make  life  a  heavy  burden. 

The  spinal  cord,  occupying  the  centre  of  the  vertebral  column,  is 

efficiently  protected  against  any  external  violence  that  is  not  sufficient 

to  break  the  bones  that  constitute  the  latter,  or  the  ligaments  and  muscles 

that  bind  those  bones  together ;  and  the  column  itself  is  constituted  in  a 

manner  that  combines  elasticity  and  mobility  with  the  necessary  firmness 

and  rigidity.     The  bodies  of  the  vertebrae,  increasing  in  size  from  above 

downwards  in  correspondence  with  the  variations  in  the  weight  and  strain 

vr  h  ich  the  different  ones  are  called  úpon  to  bear,  are  composed  of  spongy 

tissue  and   separated  from  each   other   by   the  elastic   inter-vertebral 

cartilages,  and  prevented  from  changing  their  positions  by  the  interlock- 

ing  of  the  articular  processes  úpon  the  sides.     The  generál  form  of  the 

column  is  that  of  a  tall  narrow  cone  with  a  double  antero-posterior  curve 

*which  increases  its  elasticity,  and  its  component  parts  are  strongly  bound 

together  bv  ligaments  and  muscles  allowing  a  range  of  motion  which, 

while  small  between  each  pair  of  vertebrro,  is  in  the  aggregate  consider- 

able.     Mechanically,  therefore,  the  špine  is  exposed  to  fracture  by  direct 

violence,  like  other  bones,  and  by  indirect  violence  through  exaggeration 

or  8traightening  of  its  normál  curves. 

According  to  the  statistics  in  the  tables  in  Chapter  I.,  fractures  of  the 
špine  are  relatively  very  rare,only  172  cases  being  found  in  the  51,938 
fractures  treated  in  the  London  Hospital  during  a  periód  of  thirty-five 
years.  Gurlt  collected,  however,  upwards  of  300  cases  in  which  this 
diagno8Ís  was  certain  and  constructed  from  them  the  following  tables, 
which  show  the  relative  frequency  with  which  the  different  vertebr®  are 
broken  and  with  which  they  occur  at  the  different  ages  and  in  the  two 
aexes : — 
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This  table  showa  tlmt,  comparing  the  different  regiona,  fracturea  of 
tlie  cervical  and  dorsal  vertebrie  are  about  equally  ťrequent,  178  and 
184  reapectively,  whíle  those  of  the  lumbar  vertcbne,  82,  are  múch  lesa 
co-ramon  ;  tliat  tlie  látal  casea  oť  fracture  of  the  cervical  vertebree  are, 
however,  considcrably  more  numeroua,  actually  and  relatively,  thaii 
those  oť  the  two  other  regions ;  and,  comparing  the  different  vertebne, 
tlmt  tlie  fifth  and  sixth  cervical,  tlie  last  dorsal  and  the  first  lumbar  are 
more  fretiuently  brokcn  than  any  cf  tlie  odiera;  and  that  it  ia  commou  in 
fracturea  of  the  cervical  and  doraal  regions  for  more  thau  onc  vertebra 
to  be  broken  at  the  sume  tíme. 

In  the  following  table  the  casea  are  arrangcd  according  to  loc&tiou, 
agO,  and  sex:  — 
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This  table  showa  tbe  extréme  rarity  of  fractures  of  tbe  špine  iti  ehihl- 
hood  and  olil  a^e,  especially  in  tbe  former,  tlie  youngest  čase  being 
sixteen  years  old,  tbe  oldeat  eightj'-three.  (íiirlt  attribulestbe  rarity  iu 
ehildhood  to  tbe  absence  of  bony  consolidation  of  tbc  epiphyses,  but  I 
am  more  disposed  t"  eonsirfer  it  tbc  result  of  tbe  greater  elasticity  of  tbe 
Hganients,  wliich,  as  is  well  known,  perraits  a  greater  freedotn  nť  moti-m 
in  most  joint.s  duriug  chihiliood  than  during  adult  Hfe.  The  great 
number  of  cases  occurring  betwcon  tlie  ages  of  twenty  and  lifty  years, 
and  tbe  coiuparative  infrcquency  of  thc  injury  in  ivomon  mušt  bo  attri- 
buted  to  the  greater  expoäurc  to  tbc  accidents  which  maj*  cause  fracture 
of  the  špine  incident  to  the  oceuputioris  of  umies  in  the  prime  of  life. 

Ky  a  detaded  analyoi  of  the  cases  which  furnished  these  tobles  (iurlt 
ascertains  th.it  the.  part  most  fm-uently  fraetured  is  the  body  o  f  the 
vertebra,  that  ia,  in  about  two-thirds  of  ai!  cases,  or  in  more  than  half  of 
the  fractures  of  tbc  cervical  vertebnc,  in  about  sevcn-eiglithsof  thoseof  th« 
dorsal  vertebrie,  and  in  about  all  of  tlioso  of  the  luinhar  vertebrie.  Or, 
in  generál  terms,  fractures  of  the  bodies  of  the  vertebrse  begin  a  t  about 
tlie  middle  of  the  cervical  región  and  inercase  in  frei-ueucy  dowmvarda. 
Simultaneous  fracture  of  two  or  more  vci-iebnc  iscommon  in  the  cervical 
and  upper  dorsal  regious,  less  common  in  tbc  lower  dorsal,  and  rare  in 
tbe  lumbar  región.  Fracture  of  one  or  more  of  lho  vertebral  proeesaee 
ciilii.'r  of  the  samo  or  of  adjoining  vertebne  is  common. 

Pathologjf. — 'ľlie  fracture  of  tbe  body  of  a  verte bra  may  be  complete 
or  incomplete  ;  the  line  of  fracture  may  extend  only  partly  through  it  or 
Wtfirtly  across  it,  or  it  may  be  broleen  iiiio  several  fragments,  or  com- 
pressed,  or  impacted,  The  line  of  fracture,  iť  single,  may  bc  vcrticul, 
liori/.ontal,  or  oblu-uc  in  any  dírection ;  tlie  first  being  found  lliMMt  ex- 
clusively  in  the  cervical  and  upper  dorsal  regióne,  the  two  latter  and 
multiple  fractures  oceurring  everywhere.  The  transverse  and  oblh-ue 
fractures  lie,  as  a  rule,  nearer  the  upper  than  the  lower  border  of  tbe 
bone,  and  may  pass  ťrom  the  upper  to  the  íinterior  surface,  leaving  tlie 
poste rior  and  lower  surfaces  unbroken,  and  in  these  cases  tlie    upper 

igment  preserves  its  relations  to  tlie  overlying  vertebra  and  is  displaced 
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ivitli  it  forwards  and  downwards,  producing  a  change  in  tlie  long  axis  of 
the  špine  cbaracterized  by  au  nngle  having  its  apex  direeted  backward  at 
tlie  soat  of  fractnro.  Tliis  displaccment  narrows  the  antero-posterior 
diameter  of  the  spinal  canal  and  laceratea  or  compresses  tlie  spínal  cord 

Fig.  135. 


within  i  t.  If  the  Hne  of  fracture  is  oblizne,  and  if  fracture  ordislocation 
oi'  the  oblique  proeesses  is  associated  with  it,  the  displacement  is  iuclíucd 
to  tlie  correaponding  side  either  dírectly  or  by  rotation. 

Compreaaion  of  tlie   hody  of  a,  vertebra,  similar  to  that  observed   in 
other  spongy  bones,  Í8   found   either  in  combination    with   comminuted 
fracture  or  alone,  and  involving  one  or 
F'i;.  I3ii.  aeveral  vertebree.     The  conditiona  of  its 

production  are  not  entirely  known,  but 
one  Í3  thonght  to  be  an  nniiaual  de^ree 
of  aoftneaa  or  porosity  of  the  bone  allow- 
ing  it  to  yield  under  the  pressure  ex- 
erted  by  forcible  bending  ibrnarda  c" 
the  apinal  column.  When  thia  move- 
ruent  of  fonvard  flexion  is  carried  bc- 
yoiid  its  normál  limita,  either  the  poste- 
rior  portíona  of  the  vertebne  mušt  sepa- 
ráte from  each  other  or  the  antenor 
portions  mušt  approximate  by  conden- 
3ation  of  the  i  n  te  r- verte  bral  diaka  or  of 
the  bone.  When  the  latter  take3  plače, 
as  in  the  cirenmstauces  under  conaiden 
tion,  tlie  concave  aurfacea  of  the  body 
of  the  vertebra  are  Battened,  and  ite  a 
an  ita  posterior  one,  tlie  compressi«n  beinj^ 
marked  the  greater  the  dištance  from  the  futerura  (fig 
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Tlie  eoinpraaajoo  may  be  90  extranu  that  thfl  interverfebral  disks 
above  mul  below  the  affectsd   rertébra  are  broughl  isto  eontaet   wltb 
c:ioh  other  in  front,  tho  Bubstanoe  oľ  the  bone  befng  partly  oom 
íimi  partly  foreed  out  apon  tlie  sides  or  behind  into  the  spínal  caual 
I  fi  gs.  1-í"  and  138),  comprusíii!;^  the  cord.     With  thÍH  oompression  m»y 


Fig.  137. 


kted    fracture  or  fissure  of  tlie  boily,  and  eípeeially  frcicturí!  n  f 

I  ii-  |.nn-"-.ľ>iiľ  ilic  sami?  m1  tlie  adjnining  vevtobra.     The  samé  shortening 

rior  portion  of  tlie  body  umy  be  prodaood  by  Bplintering  of 

■■    bone  or  by  impaation  of  i>ne   fragment  into  another  lyiag 

below  it.     Thía  latter  conditioti   waa  fouod  in  fonr  of  QurlťB 

mm,  three  titnes  in  the  twelfth   doraal  and  onoe  in  tbe  first  luibbar 

■vrtebni. 

■  ■■■  of  the  vertebral   arches,  accordíng  t"  Gurlt,  is  fonnd  in 

tbe  casea  of  fracture  of  tbe  cervical  vertebree,  and  only  in  one- 

■uth  of  thoae  of  the  dorsal,  and  orte-eighth  of  thoáe  of  the  lumbar. 

Úd  the  other  bánd,  Dr  IVyman1  reported  eleven  cases  of  suppoaed  frac- 

tin-ľ  of  tbe  arcliea  of  tbe  fourth  and  fiTtli  lumbar  verte bras  between  the 

:  licular  and  tliľ   t.ríutsversu  processes,  nll  old  and  ununited,  four 

peoimens  being  takeu  Frooi  aucient  Indián  gravos.     The  náture 

"ľ  íl.'-'.    iup|jii<ľd  ľiMctiiľťs  is  in  doubt,  and  it  ia  thou^ht  by  sorae  that 

■    merely  íiistaucea  of  arreat  of  development.  ( See  p.  270.  i 

kttributoa  the  IreipieiiĽy  of  this  \'<>nu  «ľ  ľraeture  in  the  carvidt] 

íne  to  tlie  comparatively  greater  hreatith  and  less  heigbtof  theareb  and 

lenoe  of  that   proteclion  which  ia  ťurnished  in  tha  dorsal  and 

[ions  bj  tbe  larger  and  atronger  8pinous,transVĎrae,  and  oWiqitt 

In  irai/ini'..'..  \,y  iiiľ..-.'t  nolence,  which  Gurlt  aeems  to  hav* 

rincipally  in  mind,  rlii-  ťxplnnatiim  would  I"'  autfieient,  but  Wynwn's 

.  ii    Mlľv  are  to  be  aceupted  as  fractures,  indicate  an  naši 

icucy  in  the  Iniabar  región  and    a  diSereut  mecbaouD.      Wj 

i   BmIod   Ked.  snd  Snrg.  Journal,  Ang.  \2,  L869. 
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calls  att*ntion  to  the  fact  that  tne  articular  processes  of  the  lumbar 
vertebrse  are  w  idei  y  separated  f rom  cach  other,  M  Compftted  Hrtďl  tho* 
of  tlie  dorsal  vertebra,  and  are  oonneoted  only  by  a  narrow  iicck.  and  b 
attributes  tlie  fracture  to  extréme  baekward  tiexiou  or  to  tho  slinok  of  i 
full  úpon  tlie  feet.  It  seems  not  ímprobable  that  some  of  tbc  -ľ\v 
strainsof  thelower  portion  of  tbe  back  which  leave  b  more  or  lesa  marked 
permanent  weakness  or  seneitiveneaa  of  tbc  part  may  be  fractures  of  the 
arcli  without  displaeement  and  possibly  without  union.  When  tlie  arcb 
U  broken  on  each  side  tbe  iuterniedíate  portion  beariug  tlie  spinous  prc- 
oess  may  be  driveti  into  tbe  spínal  caiuil  and  cause  fata!  laceratiou  or 
compression  of  tlie  oord.  (íurlťsstatistk-s  contain  si  x  šuch  cases,  iffeot 
ing  tlie  fiftb,  sixtli,  and  seventh  cervieal  vertebne, 

Tke  ipimou*  ortKttié*  are  broken  most  fre<puently  at  those  pointa 
where  they  aie  longest  and  thinncst,  iícnrly  one-ťourth  of  tbc  eaaes  oc- 
curring  in  ihecervical  špine,  more  tban  lialľin  tbe  dorsal,  and  abont  o 
eigluh  in  tbe  lumbar;  and  oftcn  severní  adjoiiiiug  unes  are  broken  at  tbe 
samé  time.  In  the  dorsal  región  this  fracture  usually  accoropaniea  frac- 
ture of  tbe  body  of  one  of  tbe  vertebra  above  or  below  it.  ls<>htk-d 
fnctnn  of  B  ťpinous  process  may  occur  as  the  result  of  díreet  riofanoe, 
or,  possibly,  ol  uiuscular  actiou,  and  the  dlsplacement  is  either  dircctly 
downwardfl  or  to  one  side.  Sir  Astley  Cooper  saw  a  čase  in  which  three 
or  four  oľ  tbe  proeesses  werc  broken  off  by  an  effort  to  support  a  heav; 
wheid.  The  patient,  a  boy,  passed  his  bead  between  tbe  apokea  am 
took  the  weight  úpon  his  shouhlers  ;  it  proved  too  great  and  be  ľell,  bent 
double.  The  rnuseles  were  torn  úpon one  side,  produeing  ohli. ;iii ty  in  tbc 
linľ  of  the  spiue  at  the  eeat  of  fracture,  tlie  Inigments  being  displaced 
t<i  tbc  other  side.     There  wau  no  paralysis,  and  the  patient  reeovered 

?romptly  with  integrity  of  ťunetiona,  but  persistenee  of  tbe  defonmty. 
[sigaigM  M«  a  čase  in  which  the  spinous  process  of  tbe  axis  wa« 
brokmi  by  tbc  paaaage  of  acart  acroaa  tbe  shoulders  and  neck.  The 
patient  died  of  asaoeiated  injuries,  and  the  fracture  was  verified  by  a 
post-mortem  examination. 

Fracture  of  the  triiuwrw  t>r  ohliqu-e  procettea  oceurs  in  c-ombination 
with  other  fractures  in  about  one-sixth  oťnll  cases,  but  is  rare  except  in 
šuch  combination.  In  tbe  fcw  instanees  in  which  it  bas  oceurred  alone 
it  was  the  result  of  gunshoi  injury.  As  a  complieation  of  other  fractures 
the  proportiou  of  its  ocourrence  ľut*  tlie  n-ans  verše  process  is  greatest  in 
tlie  cervieal  and  next  in  the  lumbar  and  dorsal  regions  ;  for  the  oblit|Ue 
processes  it  is  greatest  in  tlie  cervieal  and  smallest  in  the  lumbar.  Frac- 
ture of  a  traiisveise  process  of  a  dorsal  vertebra  may  lead  to  fracture  of 
the  rib  ívbich  articulates  with  it,  and  fracture  of  the  transverse  process 
of  a,  cervieal  vertebra  may  seriously  iujure  tbc  veaaels  contaiucd  in  ib 
spínal  canal.  Fracture  oť  an  obliuue  process  expoaea  to  dislocation  c 
the  vertebra  with  all  its  accompanying  dangers. 

The  lígaments  wlľicb  bind  tbe  different  vertebras  together  are  tom  in 
fracture  to  an  extent  which  varies  with  tbe  soverity  of  the  ínjury  an<" 
tbc  degree  of  the  displaeemont,  and  the  intervertebral  disks  may  be 
torn,  displaced,  or  compressed.  In  rare  cases  the  injury  may  be  eon- 
fined  to  the  ligaments  and  disks,  reál  dislocation  without  fracture, 
although   the   distinetion  eannot  be  raade  duriiig  life.     I  saw  at  ." 
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Charite,  in  1874,  in  tlie  aervice  of  Prof.  Trélut,  a  specimen  of  šuch  a 
diftiooation  between  tlie  sixth  mul  soveiitíi  cervioal  vertäbrie  prolueed  by 

foroed  flexion  of  tbe  neek  forwards.  Tlie  yellow  ligament  waa  cntirely 
[  tnd  Ehe  inter-vertebral  disk  eruslied,  l>nt  no  bone  or  procesa  waa 
broken.  The  patiem  died  by  asphyxia  wítbin  tweutv-foiiľ  boura  after 
tbe  accident.  The  muacles  and  tendoue,  too,  are  unusually  tom.  eepeci- 
ally  those  tyiug  neareat  the  hones  and  Itgamenta;  and  extravaaatioiiä  oť 
blood  form  as  after  other  fracturea  and  extend  along  the  cellulor  ínter- 
between  the  muscles  and  in  front  of  the  špine,  somoťimea  iuto  the 
posierior  uiediastinuui,  and  sometimes  into  ibe  retro-peritoneal  tissues, 
surrounding  the  kidneys  and  the  iliaeus  and  psoad  mtiseles.  BcohyraOSéB 
ma y  nppearon  tlie  face  or  chĺn  after  fracture  of  theeervieal  vertebr;>_\  and 

*low  evcnas  theloins  in  other eases.  Ifthe  diaplaceiiieiitiaauch  as  t"  in- 
juiľ  the  cordlargecollectiousof  blood  may  forniwithm  ehe  spínal  e:iu:il.rmd 
in  .sumu  ľniciures  of  the  cervical  vertebr.e  the  verte  I  uvil  artery  U  divided. 
The  spínal  cord,  the  diameter  oť  wliích  is  considerably  leaa  tlian  tliat 
DÍ  the  canal  in  which  it  lies,  is  suspended  withtn  the 
dura  mater,  which  is  itselľ  loosely  connected  with  the 
bonea  and  separntcd  trom  direet  conlaet  with  tliem  in 
most  places  by  a  rieh  venous  plexua.  The  mcdullary 
portton  of  the  cord  ends  at  the  tirstor  aecond  lumbar 
vertebra,  and  ita  lower  portion  is  enveloped  by  the 
numero  os  nerve  truiiks  irhich  pase  dowawsrd  to  form 
tliv  eaada  equins  and  the  lumbar  and  lacral  plei 
Tlie  cord  is  injured  direetly  only  when  the  luinen  of 
Iba  otnal  h  considerabiy  eneroached  úpon  bj  tbe  <li— 
ptaeemeot  of  a  fragment  or  of  a  vertebra,  but  it  can 
be  eouipreaacd  by  extravasated  blood  or  by  Í 
Bxudatáone.  Extravasated  blood  usušil; 
between  tbe  dura  and  the  bone  behindoro 
and  is  furniahed  bj  tlie  veina  just  mentíonetl, 
DOfd  iisilľ  i<  aeídom  tlie  seat  of  any  eonsiderahle 
heinorrliage  eveu  when  it  has  been  badly  cnished  m* 
Ueerated.  Oceaaionally  tbe  cord  is  penetrtted  by  a 
sharp  fragment,  but  usually  the  dura  mater  is  tratóro 
and  the  eord  is  crushed  between  the  anterior  portton 
of  one  fragment  or  vertebra,  usually  the  lower.  and 
the  poaterioi  portion  of  another,  usually  the  upper. 
This  orushíng  presenta  all  dezrees,  from  a  itighl  llai.- 

•miag  to  o piete  ruptúre  either  itructural  or  fu: 

ftanl  by  disorganisation  of  tbe  tisauei, 

Figure  l>ií.*  represents  the  lower  portion  of  the 
spínal  cord  after  siuiple  transverae  fraeture  of  tbe  lirst 
lumhur  vertebra.  The  patient  died  on  tlie  níiieteenth 
d:iy.  The  Mpínous  and  left  transverae  proceases  en- 
OTOaehed  úpon  the  cord  which  waa  laeerated  at  the 
lumbar  and  doraal  junetiou.  The  membranes  were 
eutirely  tom  across,  and  "the  tuhular  nerve  fila- 
menU  háve  been  euriously  diasected  out  by  the  ptM 
in  which  the  cord  was  bathed." 


.     M-l.     i.:.,1     -,:i,-. 


2G0  FRACTURES    OF    THE     VERTEBRJE. 

ľJioh'jy. — Besides  those  causes,  generál  and  local,  mentioned  in 
Chapter  IV.,  which  predispose  to  fractures  in  generál,  there  are  two 
local  ones  which  lead  oeeasionally  to  fracture  of  tlie  špine — aortic  aneur- 
is-m  and  ankylosis  following  spondylitis  deformans  and  due  to  tlie 
growth  of  osteophytes  or  ossification  of  the  ligaments  and  intervertebral 
disks.  The  first  acts  by  causing  absorption  of  the  bone,  the  loss  of  sub- 
stance  sometimes  involving  almost  the  entire  body  of  the  vertebra  and 
opening  the  spínal  canal ;  this  allows  the  colunin  to  bend  forward,  and 
brings  a  strain  úpon  the  articular  processes  which  they  are  not  prepared 
to  nieet  and  under  which  thev  break.  The  seeond,  ankvlosis,  favorefrac- 
tnre,  especially  when  it  involves  several  adjoining  vertebne,  by  the 
rigidity  which  it  ereates,  and  the  powerful  fracturing  leverage  thus 
furnished  to  movements  of  tiexion  even  within  the  normál  range.  In 
short,  it  transforms  a  row  of  short  bones  movable  úpon  each  other  iuto 
a  rigid  long  bone. 

The  tmiHťilitttť  causes  are  muscular  action  and  extemal  violence.  The 
forme  r  is  excoedingly  rare  ;  one  čase  has  been  already  mentioned  in 
Chapter  IV.,  in  which  the  neck  was  broken  by  the  forcible  bending  of 
the  head  backward  in  an  efľort  to  save  it  frora  striking  against  the 
ground  when  tlie  patient  was  diving  and  found  the  water  less  deep  than 
he  had  supposed.  It  is  doubted  by  some  if  šuch  are  really  cases  of 
fracture  by  muscular  action,  and  it  is  thought  that  althongh  the  face 
was  not  bruised,  and  the  patient  declared  it  had  not  struck  the  ground, 
yet  it  might  háve  done  so.  Schede,1  however,  reported  at  the  Tenth 
Congress  of  the  Germán  (Tesellschaft  liir  Chirurgie  a  čase  which  seems 
uinjuestionable,  for  the  patienťs  hands  struck  the  ground  and  protected 
the  hoad.  The  patient  survived  three  weeks.  Schede  says  three  analo- 
gous  cases  háve  oceurred  :  in  each  the  fracture  was  of  the  fourth  or  fifth 
cervical  vertebra.  An  undoubted  čase  of  fracture  by  muscular  action 
is  (pioted  by  (lurlt  froín  Lasalle  :  the  patient  was  a  lunatic  who,  in  his 
efforts  to  free  himself  from  a  ehair,  in  which  he  had  been  bound,  bent 
his  head  forcibly  backwards  and  forwards  and  produced  a  dislocation 
betwcen  the  fifth  and  sixth  cervical  vertebra  with  fracture  of  several 
processes.  In  other  cases  in  which  the  patients  háve  tried  to  lift  a 
heavy  weight  by  plači ug  the  shouldcrs  uuder  it  and  then,  íinding  thera- 
selves  unable  to  support  it,  háve  fallen,  it  is  not  always  easy  to  dis- 
tingnish  bctween  the  effects  of  the  muscular  eftbrt  and  those  of  the  fall- 
ing  weight. 

Of  286  cases  tabulated  bv  Gurlt  according  to  the  character  of  the 
fracturing  force,  lTtí  were  caused  bv  a  fall  from  a  height,  and  50  bv  the 
fall  of  a  heavy  body  úpon  the  patient.  The  cases  in  which  the  action  is 
exerted  direetly  úpon  the  bone  that  is  broken  are  relatively  few  in  num- 
ber,  and  the  great  majority  are  fractures  by  imiiľťct  action.  To  under- 
stand  the  rootíe  of  production  of  these  latter  it  mušt  be  remenibered  that 
the  spínal  column  is  like  a  many-jointed  rod  possessing  a  flexibility 
which  varies  at  difterent  points.  This  flexibility,  which  is  largely  due 
to  the  elasticity  of  the  inter-vertehral  disks,  is  restricted  by  the  inter- 
locking  processes  and  ligaments,  and  its  variations  in  extent  and  direc- 

«  Su]»plt»m«»iit  to  OHíitt  fiir  rhirurgio,  ÍS^I,  No.  20,  p.  33. 
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Edue  to  the  <1ifierences  in  the  forro  and  relationa  oľ  tlie  artieular 
s.  Tlie  range  of  inotion  ia  greatest  in  all  directions  in  tlie  cur- 
viedli  portion  and  is  leaat  in  the  doraal  portlon,  eapecialiy  in  tho  antero- 
BOstexior  direction,  whílc  the  luml>;ir  portion  ajlowa  tTM  fleňon  'mi 
■Iffloet  no  rotation.  This  combination  of  different  de^rees  of  flexibility 
seems  to  aecount  for  t.h'e  greftter  frequency  of  fraeture  at  certain  puiuts, 
koeordíng  to  a  mechanism  pointed  on  t  by  Sir  Chariea  Itell  who  ootnparad 
tlie  apíne  k.  a  jointed  fiflhmg-rod  which  breaka,  when  over-bent,  cloae  to 
a  rigíd  joint  rather  than  in  tlie  centre  of  one  of  its  tocg  eJaatie  píaoea. 
In  Rke  manner  the  špine  breaka  most  frequently  at  or  near  the  points 
where  a  Bextble  portion  adjoins  a  coniparathely  rigid  one.  for  examplo 
at  tlie  union  of  the  cervieal  and  doisal  and  of  the  dorsal  and  lambu 
portiotis.  These  pointa  correapond  to  the  ends  of  the  normál  curves  of 
the  špine  ratlier  tlian  to  their  centrea. 

[odirect  fraeture  take.s  \-\:\<-<>  u~nally  1>y  forced  flexion  heyond  tlie 
normál  limita,  whether  the  force  ia  exerted  by  ■  fall  úpon  cither  end, 
by  the  action  of  a  heavy  body,  or  by  flexion  of  tlie  trunk  ;  and  it  has 
béen  shown  by  Philipeaiuťa  experiment*  Bpon  the  cadaver  that  tho 
forced  bending  forwards  of  the  trunk  cftUSea  most  eomtnoaly  ao  obliuM 
ľnoture  of  the  body  of  tlie  elaventh  or  twelfth  dorasl  rartebra,  the  linc 
cture  ninning  forwarda  and  downwards.  In  only  a  few  of  tlie 
casea  collected  by  Gurlt  waa  the  fraeture  canaed  by  tbc  siinplo  flexion  of 
thetrank;  in  most  tho  meehanism  was  more  complicated,  by  the  iall 
either  of  the  body  from  a  height  or  of  a  wcight  úpon  it,  or  by  au  una- 
vaíling  effort  to  lift  or  resist  a  weight,  the  fraeture  takiug  plače  in  tlie 
latter  čase  at  aome  dištance  from  the  point  where  the  weight  reated  or 
•tnick  ;  and  in  one  uniijuc  čase  tlie  atlaa  waa  broken  in  rough  play-  tlie 
pUient  being  Beised  by  the  brim  of  bia  hat,  and  hla  head  foroibly  beat 
Írom  one  BÍda  to  the  other  whih)  he  was  forced  down  Bpon  a  SMt. 

The  fractures  hy  direct  violence  are  few,  nuly  fourtean  in  Gurlťs 
ci'illeeiiori :  and  the  force  waa  exerted  in  almost  every  čase  Bpon  the 
■  i  portion  of  the  colamn,  fractaring  firat  the  spinona  processea  or 
the  arche  a,  and  tiien  in  aome  casea  the  hudie*  of  the  ŕertebrSB,  or  oam- 
íng  a  díslocation.  In  most  of  these  casea  the  violence  was  a  blow,  and 
m  only  one  na  the  fraeture  compoond,  a  fraeture  of  the  neck  caused 
by  two  eows  walking  over  tlie  p  a  tí  en  t  aa  he  lay  in  a  diteh. 

Symptomt  and  DiagnosÍ».—ThB  aymptoma  of  fraeture  of  the  špine 

nth  the  position  and  the  portion  of   tlie  vertebra  involved,  and 

thereľore  need  a  separáte  and  detáiled  COOaideratíOD  in  connection  with 

the  different  groupe  of  fractures.     Bat  there  are  certain  generál  aymp> 

toma  common  to  most  which  raay  tirst  be  tneationed.     Aftcr  the  first 

ahock  of  the  injnry,  which  usually  passes  oft"  without  permanont  impair- 

ment  of  tiio  intelligence,  the  patient  oomplama  of  a  tocatized  pain  at  tho 

-iat  of   fraeture   increaaud   by  uninipulatioii  or  niovemeiits.     There   is 

usually  a  recogníaable  deforinity  consiating  of  a  change  m  tbc  diwetion 

pine,  a  múre  "r  lesa  marked  angular  projection  backw»rda  with 

or  without  awelling  of  the  surrotinding  soft  parta ;  erepitatkui  CAD  some- 

■■  tu  ii"  "ni  by  tlie  aurgeon,  but  more  commonly  it  is  appreeiable, 

all,  by  the  patient   bimself  when  bis  body  ia  inoved.     The  inoat 
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important  and  constant  symptóm  is  paralysis,  motor  and  sensory,  more 
or  less  complete,  of  the  limbs  and  the  portion  of  the  body  lying  below 
the  fracture.  If  complete  its  upper  limit  is  usually  sharply  defined  by 
a  Hne  crossing  the  trunk  and  corresponding  to  the  adjoining  limite  of  the 
regions  supplied  by  the  nerves  that  leave  the  column  immediately  above 
and  below  the  point  at  which  the  cord  has  been«injured.  The  conse- 
quences  of  this  paralysis,  if  it  involves  the  abdominal  muscles,  bladder, 
and  rectum,  are  retention  of  urine  and  feces,  followed  by  incontinenee 
of  onc  or  both,  by  alkaline  fermentation  of  the  former,  and  cystitis. 
Respiratory  difficulties,  sometimes  severe  enough  to  cause  death,  appear 
when  the  fracture  involves  the  upper  portion  of  the  špine,  the  result  of 
the  paralysis  either  of  the  abdominal  muscles  or  oť  the  diaphragm. 
There  is  also  great  tendency  to  sloughing  at  all  points  of  pressure 
within  the  paralyzed  región,  especially  over  the  sacrum,  trochanters, 
the  tuberosities  of  the  ischii,  and  along  the  back.  The  sloughs  appear 
promptly,  sometimes  within  two  or  three  days,  are  usually  symmetrical, 
and  otten  hasten  death  even  if  they  are  not  its  immediate  cause. 

The  paralysis  is  usually  so  complete  that  even  reflex  contractions  can- 
not  be  excited,  and  the  muscles  quickly  lóse  their  contractility  under 
eleetrical  stiraulus.  If  the  paralysis  of  sensation  is  incomplete,  so  that 
pinching  can  be  only  slightly  felt,  the  ability  to  distinguish  between  heat 
and  cold  may  exist  unaľtered;  and  occasionally  there  is  hypcrae3thesia 
of  the  surface  so  marked  that  the  slightest  touch  causes  pain,  and  in  a 
few  cases  sharp  shooting  pains  háve  been  observed  in  the  course  of  the 
main  nerve  trunks  of  the  legs,  excited  by  slight  movemente  of  the  trunk 
or  of  the  limbs,  but  not  by  direct  pressure  úpon  the  špine.  This  ex- 
tréme sensibility  has  been  attributed  to  the  irritation  of  splinters  press- 
ing  úpon  the  spinal  cord,  but  the  opinion  lacks  anatomical  prooť.  It 
is  also  a  common  symptóm  of  commencing  improvement,  appearing  with 
the  return  oť  reflex  irritability  and  muscular  twitchings  or  spasms. 

Tonic  or  clonic  muscular  spasms  are  observed  in  the  anus,  and  more 
rarely  in  the  legs  and  body,  and  may  be  excited  by  a  great  variety  of 
causes,  šuch  as  irritation  oť  the  surface  by  a  touch  or  a  eurrent  of  cold 
air,  <>r  change  oť  position  of  the  limbs  or  of  the  body. 

The  temperature  oť  tlie  paralyzed  portions  shows  changes  which  are 
not  always  the  samé,  being  sometimes  inereased,  sometimes  diminished, 
and  sometimes  unaltered.  Marked  elevation  of  the  temperature  has 
been  observed  in  experiments  úpon  animals  after  complete  or  partial 
division  oť  the  spinal  cord  in  its  upper  portion,  and  the  samé  has  been 
notieed  clinically.  Gurlt  quotes  a  čase  from  Sir  Benjamín  Brodie, 
in  uhich.  after  fracture  oť  the  fiťth  and  sixth  cervical  vertebne  with 
slow  diaphragmatic  respiration,  small  pulse,  and  livid  countenanee, 
the  temperature  between  the  serotum  and  thigh  rose  to  111°  Fahr. : 
tlie  patient  died  in  twenty-two  hours.  1  saw  in  Prof.  Gosselin's  wards 
ar  La  Charite  in  1S7.~>  an  example  oť  the  samé  injury,  ťracture  of 
the  íiťth  and  sixth  cervical  vertebne  caused  by  a  ťall  while  turn- 
imr  a  somersault,  with  ťorced  flexion  of  the  head  úpon  the  chest,  in 
which  death  by  asphyxia  followed  in  twenty-ťour  hours,  the  temperature 
rising  to  1(M»°.  A  symptóm  in  this  čase  and  in  the  similar  one  of  T)é- 
laťs  above  mentioned  was  the  expectoration  towards  the  end  of  life  of  a 
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gpod  deal  of  hlnod.  a  ml  at  the  autopsie*  the  Inní;^  were  fonnd  verv  inueh 
eOIJffeatetl.       In    lMi»elin's  cuse    tlie    íipinal    eoi'd  w;i-   c jircssäoil   by  tlie 

diaplaced  vertebra  and  congeated,  bot  not  divtded.  A  nŕj  rcmarkahlc 
čase  of  high  temperature  ľollowíng  ínjnry  of  tlie  špine  WM  reportod  by 
llr.  Teale.1  ľhe  eleration  waa  emisiám  for  several  montha,  the  maxi- 
mum being  122°  Fahr.     Tlie  patient  recovered. 

ľersisteiit  aiut  obstinate  vomiting  bas  been  observed  in  aome  eaeM, 
most  freijuently  aŕter  fraeture  in  the  lowev  oervieal  pnrtion,  and  at  the 
autopsy  of  one  šuch  čase  the  mucous  membráne  o  f  tlie  stomadi  sluiwed 
numerom  ecchymoeee,  and  there  waa  half.digested  Uood  in  the  cavitv  "f 
tbc  riečna,  [n  two  caeea  this  vomiting,  whicli  waa  iiecompiniied  by  com- 
ph-te  emistipation,  becaine  ťecal,  and  remained  so  until  a  movenient  <■[' 
tlie  bowela  vu  obtamed.  In  both  casea  tlie  fraeture  waaof  the  oemeaJ 
špine,  and  the  paralyeia  waa  eompletc  in  the  lower  limba  and  alraost  oom- 
piete  in  the  arms. 

Priapiam,  more  or  lesa  eompletc,  waa  ohservcd,  BCOOrding  to  l  íurlt,  in  M 

taea  of  fraotare  of  tbe  oervieal  and  two  upperdoaal  vertsbm   16 

tiuifs  m  |:i:i  ease-i  »l  fraeture  betweenthe  tbirddorsal  andsecond  lumUir 

,  and  never  in  fractora  below  tbe  latter.     It  aj 
■tuUy  "ti  tbe  tjrät  or  aecond  daj,  and  saldom  lasti  longer  than  a  fort- 
iiight.      Notwitbstaiiding  tlie  in-ensitiveness  of  the  penia  it  mav  be  canMu1 
oi  iooreaaed  by  the  useof  tbe  catheter.     On  tbe  otber  bánd,  m< 
the  ereot  organ  beeaiue  relaxed  aa  aoon  u  the  catheter  had  paai 
linlť  the  length  of  the  urethra.      Ejaeulations  are  very  exceptioual,  there 
beingonlj  fonr  inatanoea  ín  Gnrlťa  collection,  all  of  tliem  in  caaes  of 

fraeture  of  tbe  oervieal  špine;  in  one  caae  they  were  contin a,  in 

another  tliey  were  axcited  by  tbe  mtrodnetion  of  a  catheter. 

Fractur*  of  Atlatand  Axi*. — 'ľhe  intimate  relationsexiating  befcwan 

ITO  bonea  and  tlie  tnednlla  obloiigatn,  and  tbeir  poaitimi  rilmvľ  tlie 

rnnt  of  tlie  pbrenic  nerve  as  well  aa  above  those  of  the  other  nerv.-  tup- 

ajyíng  otber  muaclea  whích  iiid   in  reapiration,  make  tbeir  injary  eaptCl- 

aJly  <i:mgoroua.  and  háve  probably  led  to  the  generally  received  opŕtuofl 

:     fraeture  ís,  aa  a   rule,  Ĺmmadíatolj  ľatal.      liurlťa  casea  shnw, 

lioieveľ,  tbat  this  opinion  is  not  correct,  for  in  the  eleven  in  which  tlie 

if  tlie  injiiry  waa  demonatnted  by  the  autopsy,  dcath   OosNmd 

maodiatelj  in  only  two,  and  in  only  two  othera  witfain  aa  bonr  after  the 

injury  waa  received.      In  the  nthrr  eaMa  the  pruieuis  aorvÍTad  for  a  con- 

íiderable  length  of  tíme,  thirteen  daya  in  ose,  altbougb  ume  of  tliem  at 

the  last  died  auddenlr,  apparentlj  bj  díaplacement  of  tlie  rartabrm  dne 

to  iiicautioua  movementa.     ľhe  fraotnrea  were  all  caused  bj  axtarna] 

lometimea  sli^iit,  aa  a  fall  Írom  the  bed  wbile  tryíng  to  raMh 

Tlie  parta  hrnkeii  in  ten  ■<(  thľse  cleven  casea  were  :   tbe  odonť'i'l  pni- 
neonce  :  tlie  odontoid  proceaa  and  poaterior  areJi  of  thaatlt 
linie-:  the  poateríor  arohea  of  tbe  atlas  and  axía  threa  tttaea; 

iroh  of  tbe  axie  alone  one*  ;  the  spinoua  proeeea  of  the  axia  twie  ■. 

In  au  of  the  oaaea  there  waa  aaaooiated  fraoture  of  thecervical  or  doraal 

v.-.\x  tlie  traiisverse  lipinielit  tom.     FigUľe  140) 

taken  Trom  a  anecimen  in  tbe  nuaeuni  ai  líraunsehiveig,  showa  a  fraeture 

1   LmiPťl,  Mnr.'li'i,  ]g"5. 
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of  the  superior  articular  surface  of  the  axis.     The  patient  was  twenty-four 

years  old,  anddied  in  a  few  hours  afterfalling  out  of  a  wagon  úpon  hishead. 

Dr.  Chás.  T.  Huntei1  explains  the  frequency  of  fracture  of  the  axis, 

as  compared  with  that  of  the  atlas,  or 
Fig.  140.  -with  ruptúre  of  the  transverse  ligament, 

by  the  fact  that  the  structure  of  the 
body  of  the  axis  iscomparatively  spongy, 
and  he  shows  that  its  weakest  point  is 
about  one  centimetre  below  the  neck  of 
the  process. 

The  symptoms  of  this  fracture  are  so 
variable  and  so  indefinite  and  háve  so 
múch  in  common  with  simple  dislocation 
of  one  bone  úpon  the  other,  or  of  the 
atlas  úpon  the  skull,  that  the  diagnosis 
is  extremely  difficult.  On  the  one  hand, 
the  patient  may  die  instantly;  on  the 
other,  he  may  survive  a  longer  or  shorter 

Frncture  thmufíh  the  nuperior  articuiar    time,  either  completely   paralyzed   or 
»urface»  of  ihe  axis.   (Gurit.)  preseiiting  no  important  symptoms,  and 

then  die  snddenly  by  displacement  of 
the  fragments  or  gradually  by  extension  of  the  symptoms,  or  in  conse- 
<pience  of  other  injuries,  or,  i  f  the  diagnosis  in  some  šuch  cases  may  he 
accepted,  may  even  get  well.  The  symptoms  of  local  pain  and  stiffness 
of  the  neck  are  too  indefinite  to  be  of  any  service,  and  paralytic  symp- 
toms may  be  entirely  absent,  as  in  Gurlťs  second  čase  where  the  patient 
■vvalked  ťor  two  hours  after  the  accident  to  reach  horne  and  dcveloped  no 
paralysis  until  the  following  day.  Death  took  plače  suddenly  on  the 
eighth  day,  and  the  autopsy  showed  fracture  of  both  arches  of  the  atlas 
and  of  the  odontoid  process. 

The  symptoms  in  those  of  Gurlťs  eleven  cases  which  survived  long 
enough  to  present  any,  or  in  which  any  are  recorded,  were  complete 
paralysis  of  all  the  parts  below  the  fracture  in  some,  partial  paralysis 
in  others,  only  a  slight  diminution  of  sensibility  in  the  left  arm  in  one, 
pain  in  the  neck  or  occiput  in  six,  rigidity  of  the  neck  in  most,  absence 
nť  reeognizable  deformity  in  all,  distinct  crepitation  in  one,  and  falling 
ťorward  of  the  head  úpon  the  breast  in  one.  All  of  thesc  symptoms — 
pain,  rigidity,  paralysis,  sudden  death  —  may  be  the  result  of  dislocation 
as  well  as  of  fracture  ;  and  as  dislocation  has  in  addition  no  characte- 
ristic,  generál  or  local,  symptoms  which  serve  to  distinguish  it  the  differ- 
ential  diagnosis  mušt  usuallv  remain  in  doubt. 

Fntťtum*  <>ť  tlie  hurer  five  Cervical  a) t  d  first  ttvo  Dorsal  Yertťbrve. 
— The  special  characteristics  of  fractures  oť  this  región  are  due  to  the 
inclusion  within  it  of  the  roots  of  the  phrenic  nerve  and  brachial  plexus. 
The  former  passes  out  through  the  intervertebral  foramen  between  the 
third  and  fourth  cervical  vertebraj,  either  coming  from  the  fourth  cer- 
vical  ]>air  alone,  or  receiving  branches  also  from  the  third  and  fifth 
j  airs.     The  brachial  plexus  is  formed  by  the  four  lower  cervical   and 

1   Ilolnies'ä  System  of  Surgery,  Ani.  ed.,  vol.  i.  p.  808. 
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the  first  dorsal  pairs.  Consequently,  if  the  fracture  is  accompanied  by 
displacement  of  the  fragments  and  injury  to  the  spinal  eord,  paralysis 
of  the  upper  limbs  also  is  caused,  and  if  the  fracture  is  high  enongh  in 
the  región  to  involve  the  phrenic  nerve  directly  or  by  extension  death 
follows  promptly,  preceded  by  the  respiratory  symptoms  peculiar  to 
lesion  of  this  nerve.  As  the  tables  quoted  from  Gurlt  show,  fractures 
are  more  common  in  this  región  than  in  any  other,  and  this  frequency 
is  due  especially  to  the  numerous  fractures  of  the  fifth  and  sixth  verte- 
bne,  which  in  each  čase  are  far  in  excess  of  those  of  any  other  vertebra 
except  the  last  dorsal  and  the  first  lumbar. 

Here  too,  as  after  fracture  of  the  atlas  and  axis,  are  found  cases  in 
which  the  patients  present  only  syraptoms  of  paralysis  for  a  longer  or 
8horter  tirae,  and  then  die  suddenly  of  asphyxia  in  consequence  of  some 
accidental  or  intentional  movement  of  the  head,  which  probably  causes 
compression  of  the  phrenic  nervcs  by  displacement  of  the  fragments. 
Gurlťs  tables  contain  7  of  these  sudden  deaths ;  in  4  of  them  the  imme- 
diate  cause  was  not  known  or  is  not  indicated  ;  of  the  remaining  3  deach 
was  caused  in  one  by  the  barber  who  turned  the  patienťs  head  to  one 
side  while  shaving  him,  in  another  by  the  patienťs  wife  who  passed  her 
hand  under  his  neck  and  tried  to  raise  him,  and  in  the  third  by  the 

Eitienťs  daughter,  by  putting  her  arms  about  him  to  embrace  him. 
eath  was  accompanied  in  most  of  the  cases  by  slight  convulsions,  and 
took  plače  at  periods  varying  from  twelve  hours  to  twenty-three  days 
after  the  receipt  of  the  injury. 

The   paralysis  in  fractures  of  the   portion  of  this  región  below  the 
fourth  cervical  vertebra  shows  many  variations.     From  the  relations  of 
this  part  to  the  brachial  plexus  it  might  be  expected  that  paralysis  of 
the  upper  limbs  would  be  a  constant  symptóm,  excluding  those  cases  in 
'which  there  is  no  displacement,  but  Gurlťs  tables  show  this  paralysis  to 
háve  been  present  in  less  than  one-fourth  of  the  cases,  that  in  the  major- 
ity complete  paralysis  of  the  lower  portion  of  the  body  extended  upward 
at  first  only  to  the  middle  of  the  breast,  the  second  rib,  rarely  to   the 
neck,  clavicle,  or  shoulders,  and  sometimes  not  even  to  the  umbilicus, 
although  it  often  advanced  to  a  higher  point  later  in  the  progress  of  the 
čase.     Paralytic  symptoras  appeared  in  the  arms,  as  a  rule,  eithcr  later. 
on  the  day  of  the  accident  or  on  the  following  dav.     The  paralysis  may 
be  complete  in  one  arm  and  partial  or  absent  in  the  other ;  it  may  be 
complete  of  motion  and  incomplete  of  sensation,  or  the  reverse  ;  it  may 
be  limited  to  the  arm  or  to  the  forearm ;  or  the  injury  to  the  nerves 
may  be  evidenced  by  abnormal  scnsations,  šuch  as  numbness  or  prick- 
ling  in  the  limb.     Hyperaesthesia  affecting  the   whole  or  part  of  the 
liinb  is  occasionally  observed,  and  is  sometimes  associated  with   sharp, 
lancinating,  continuous,  or  intermittent  pain,  which  may  be  spontaneous 
or  may  be  excited  or  increased  by  the  slightest  touch  of  the  surťace. 
Tonic  or  clonic  spasms  are  seen  somewhat  more  frequently  than  hyper- 
sesthesia,  sometimes  limited  to  the  arms  alone,  sometimes  involving  other 
muscles  also. 

An  important  consequence  of  the  paralysis  is  the  change  in  the  respi- 
ratory acťdue  to  the  withdrawal  of  the  aid  of  the  accessory  muscles 
when  the  phrenic  nerve  is  uninjured.     As  a  consequence  of  the  paraly- 
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sis  of  the  intercostal  and  abdominal  muscles,  inspiration  is  effected  by 
the  diaphragm  alone,  and  expiration  by  the  weight  of  the  abdominal 
walls  and  viscera  which  sink  back  to  the  positions  from  which  they  háve 
been  displaced  by  the  contraction  of  the  diaphragm.  As  the  expiration 
is  thus  purely  passive  the  patient  cannot  sneeze  or  cough  strongly,  and 
as  he  is  thus  prevented  from  cleaning  his  lungs  of  the  mucas  which 
collects  in  thetn  it  gives  ríše  to  plentiful  moist  íáles.  If  the  phrenic 
nerve  shares  in  the  injury  the  diaphragm  acta  verv  slowly,  perhaps  not 
oftener  than  twice  or  thrice  in  the  minuté,  the  breathing  is  noisy  or 
sighing,  and  the  shoulders  may  be  slightly  raised  at  each  inspiration. 
Sometimes  a  change  in  the  position  increases  or  diminishes  the  difficulty 
by  modifying  the  pressure  úpon  the  cord.  A  noticeable  slowing  of  the 
pulse  accompanies  this  defective  respiration.  The  voice  becomes  weak, 
and  speech  slow  and  difficult  because  of  the  insufficient  volume  of  air ; 
there  is  a  peculiar  coloring  of  the  face  due  to  defective  decarbonisation 
of  the  blood,  to  which  Bransby  Cooper  first  called  attention,  and  fin&lly 
towards  the  end  of  life  delirium  or  coma  supervenes. 

The  local  symptóme  are  usually  few  and  obscure,  often  nothing  more 
than  the  pain  that  is  felt  at  the  seat  of  fracture  and  is  increased  by  pres- 
sure or  motion.  In  several  cases,  according  to  Gurlt,  it  was  impossible 
to  detect  even  after  death  any  deformity  or  crepitation.  In  other  cases 
there  are  positive  objective  signs :  an  abnormal  projection  or  depression 
of  one  or  more  spinous  processes,  an  irregularíty  on  the  posterior  wall 
of  the  pharynx  produced  by  the  displaced  body  of  a  vertebra,  laterml 
displacement  of  one  or  more  spinous  processes,  and  possibly  crepitation 
or  abnormal  mobility. 

The  position  and  mobility  of  the  head  vary  greatly  in  different  cases. 
In  some  cases  they  show  nothing  abnormal,  in  others  the  head  cau  be 
moved  ťreely  to  either  side,  but  not  forward  or  backward,  and  in  others 
it  is  lield  íirmly  fixed  in  some  one  position  and  any  attempt  to  change 
that  position  causes  pain.  This  rigidity  is  due  not  to  change  in  the  rela- 
tions  oť  the  articular  surfaces,  but  to  the  involuntary  spasmodic  contrac- 
tion of  the  muscles  which  is  nature's  method  of  preventing  the  iniiiction 
of  pain  by  movement  of  the  parts. 

It  is  apparent  that  the  diagnosis  of  fracture  of  this  región  may  be 
difticult  or  impossible.  The  most  that  can  be  done  in  raany  cases  is  to 
recognize  approximately  the  seat  of  the  injury.  Thus,  paralysis  or 
syniptoms  oť  irritation  in  the  arms,  even  if  they  first  appear  atter  some 
delay,  indicate  a  lesion  above  the  second  dorsal  vertebra,  although  in  a 
ťew  exceptional  cases  this  symptóm  has  existed  when  the  injury  was 
lowcľ  on  the  špine,  and  was  then  due  probably  to  an  associated  brain 
K-sioii  or  a  large  collection  of  blood  within  the  spinal  canal.  If  all  local 
and  ťunetional  signs  are  absent  the  diagnosis  isoťcouMe  impossible.  and 
tlie  reál  náture  oť  the  injury  may  be  entirely  overlooked  until  the  pro- 
^ívss  oť  the  inftaiiimation  or  a  chance  displacement  oť  the  fragments  bnngs 
it  to  li^ht. 

A  reinarkahlc  instanee  of  this  form  was  reported  by  Mr.  Šimon1  under 
tlie  title  oť  latent  fracture  of  the  upine.     A  girl  feli  down  an  emhauk- 

:  Siir^iť.il  Otiservations,  p.  145  ;  quotcd  in  Holmea's  Syst.  of  Surgťľ^,  Ain. ed..  vol. 

i.  p.  T!'."). 
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taent  and  injured  her  neck.  She  afterwards  walked  three  miles  and 
continued  at  her  occupation  in  a  factory  for  eleven  days.  On  the 
fifteenth  day  she  was  admitted  to  St.  Thomas's  Hospital  with  vague 
complaints  of  pain  and  tendernesa  in  the  neck,  but  without  deformity  or 
paralysis  of  motion  or  sensation.  Early  on  the  following  day  she  cora- 
plained  of  numbness  and  twitching  in  the  limbs,  especially  the  lower 
ones,  and  by  the  evening  voluntary  motion  was  entirely  lost  in  the  leg3 
*nd  almost  so  in  the  arms,  and  sensation  was  impaired  in  both.  There 
tfas  also  high  fever  with  delirium  and  tympanites.  She  died  on  the 
tíiird  day  after  admission,  the  eighteenth  after  the  fall. 

The  autopsy  showed  a  horizontál  fracture  of  the  body  of  the  seventh 

cervical  vertebra,  gaping  a  little  in  front,  but  with  no  displacement.    The 

vertebral  canal  contained,  outside  the  dura  mater,  throughout  its  entire 

iength  from  two  inches  below  the  foramen  magnum,  a  large  quantity  of 

Pus  which  had  spread  somewhat  along  the  tracks  of  the  nerves  at  the 

,nt«r-vertebral  foramina,  and  had  aetually  emerged  through  the  foramen 

between  the  first  and  second  dorsal  vertebrae.     There  was  no  softeuing 

0l*   change  recognizable  by  the  microscope  in  the  spinal  cord. 

A  similar  čase  is  reported  by  Erichsen.1  A  woman  was  admitted  into 
^-  *Viversity  College  Hospital  suflfering  from  the  eflects  of  a  fall  úpon  the 
"*M?k,  the  symptoms  attending  which  werc  obscure.  There  werc  no  head 
83?>  tnptoms,  no  head  injury,  and  no  paralysis;  but  she  complained  of  pain  in 
***^neck,  and  kept  the  head  fixed  immovably.  A  few  days  after  admis- 
^On,  whilst  sitting  up  in  bed,  she  was  startled  by  a  noise,  turned  her 
*^ad  suddenly  to  learn  the  cause,  and  fell  back  dead. 

A  t  the  autopsy  i  t  was  found  that  the  spinous  process  o  f  the  fifth 
^^rvical  vertebra  had  been  broken  offat  its  root.  By  tlie  sudden  move- 
***«nt  it  was  forced  into  the  space  between  that  and  the  adjoining  ver- 
*^bra,  compressed  the  cord,  and  caused  death. 

Iu  two  of  Gurlťs  cases,  fractures  of  the  fifth  and  sixth  cervical  verte- 
***•«,  the  vertebral  artery  on  one  side  was  torn,  with  free  escape  of  blood 
t>ctween  the  muscles  and  into  the  vertebral  canal. 

The  prognosis  is  extremely  unfavorable.  Gurlťs  tables  contain  90 
*atal  cases,  and  only  8  which  ended  in  recovery,  and  in  one  of  these  tlie 
B^mptoms  reappeared  after  a  fall  and  the  patient  died  in  consecjuenee. 
X  n  one-third  of  the  cases  death  took  plače  within  the  first  four  days  ;  in 
SiO  between  the  fifth  and  twclfth  days:  in  11  between  the  thirteenth  and 
tlnrty-sixth  ;  and  in  one  čase  the  patient  survived  five  months. 

Fractures  of  the  lower  ten  Dorsal  and  first  two  Lumbar  Vertebra*. 

— This  región  includes  another  point  at  which  fractures  are  very  com- 

mon,  the  lower  dorsal  and  the  first  lumbar  vertebiíe.     Its  position  below 

the  originál  of  the  brachial  plexus  prevents  the  involvement  of  the  arms 

in  the  paralysis  except  in  rare  cases  where  this  unusual  extension  is  dne 

apparently  to  the  spread  of  inflammatory  softening  of  tlie  cord  or  to  the 

pressure  of  extravasated  blood.     Paralysis  of  the  lower  limbs,  the  blad- 

der,  and  rectum,  which  is  one  of  the  common  results  of  fracture  in  this 

djvision  as  well  as  in  the  higher  ones,  may  be  entirely  absent  at  the 

beginning,  especially  after  fracture  of  the  second  lumbar  vertebra,  or, 

1  Concussion  of  the  Špine,  p.  50. 
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more  frequenťly,  maybe.  ineomplete,  the  motor  psími  y  si  s  being  as  ■  nih- 
more  nutrkcd  than  tlie  paralysis  of  seiiMition.  Tlie  latter  ma  y  externí  aa 
high  u  tlie  lowcr  part  of  the  heart,  or  may  stop  at  the  groiu,  and  soste* 
[iiin-  Ďľen  does  not  reach  ahove  the  lower  part  of  tlie  tliigh.  A  coinmon 
n-sult  oť  the  paralysis  ia  tlie  imraediate  retention  of  urine  and  feoefl, 
followed,  as  before  mentioned,  bj  incontinence  and  by  alkaline  deeom- 
position  oť  '\\f.  iiľine  and  cystitis.  This  ineontinonce  peraiBta  untii  death 
takes  plače  or  improvement  begins.  The  diaturbance  in  the  funetion  of 
the  bowels  aidad  by  the  iaectdity  of  the  abdominal  muacles  p 
tympanites  which  nukea  ks  aopeamnoa  naaalty  withiu  a  day  or  t«<<  and 
m;iy  be  anlScíentlj  mavbed  to  interŕere  wttfa  respiration  by  orowding  the 
diaphragm  upwards  and  oppošiiig  it>  o>ntractÍOB. 

In  other  caaes,  even  oi'  apparemly  severe  injury  tn  the  hody  of  a 
vertehra,  there  tn;i_v  be  au  entíre  al^ľiiťe  iď  pu  ruly  tie  symptóme  and 
even  ofthoee  of  meningeal  irritation.  ErkAseu'  narrates  the  cftae  of  a 
yoímg  maii  who  was  canght  Íri  a  turn-table  which  doubled  his  hody  for. 
wards  and  ciiuscd  intcnse  pain  in  the  back.  Aťtcr  remaiiiing  a  few 
weeks  in  hoapital  Iie  waa  diacharged.  Ilia  symptoms  were  i  na  bi  H  ty 
t.,  staod  upright  or  to  «alk  fot  mor*  than  balf  au  hoar,  becanae  of  the 
pain  it  caused  in  tlie  back  and  iinder  the  riba.  The  spmoiis  pri 
of  the  tenth  and  twelťth  dorsal  vertebne  projected,  U)d  tliere  *aa  a  dta- 
tinet  depresBÍon  between  tliem.  The  Bpinôue  prooesa  oť  the  clevemu 
dorwl  km  broken  off  and  twisted  so  as  to  lie  direetly  aerose  to  tlie  left 
side.  When  lying  on  hia  back  the  patíont  was  nnalde  to  ríae  wíthowt 
tlie  iii'l  of  his  banda.  Tlie  legs  were  waated,  tlieír  senzibility  and  reflex 
irritability  normál.  No  tinglings,  no  panilysis  of  the  sphincterB,  no 
■KRSation  oť  aeord  ahont  the  hody.  Muscular  ľcaction  to  the  iutei Ttipted 
cnrrcul  eťjoaj  in  all  tniiseles. 

Another  čase,  in  which  symptoms  were  almost  entirely  abeeni,  irafl 
reported  by  l»r.  Basling  ba  thfl  Ltmčtt,  Fab.  4.  [tib'2,  page  lSii.  The 
paówit,  a  middle-aged  man.  had  his  back  ťoreihly  bent  while  driving 
inider  an  archway.  The  ouly  symptoms  were  slight  pain  in  tlie  back 
and  increaae  oť  tlie  interval  between  the  nhith  and  tenth  dorsal  apiiious 
proeeases.  He  died  on  the  tiineteentli  day  of  injnries  inťlieted  at  the 
samé  time  upou  tbc  thorax.  "Tbc  pediele  on  lioth  BÍdea  of  tlie  tenth 
dorsal  vertehra  WM  broken  cloee  to  the  body,  and  the  špine  wns  ťdtcd  a 
ľutle  doivnwunls  ;  the  ťractnre  also  exteiiďed  transverscly  throngh  the 
middle  of  the  body  of  the  vertebra  without  causing  disphiceinciit,  and 
witbont  raptaríng  the  tntorior  or  posterior  common  iigaiucnt-.  Od  the 
eMernsil  surftiee  uť  the  Jutu  mater,  opposite  the  st-at  of  lraeturc,  tliere 
was  a  dcposít  of  lympb  the  aize  oť  a  shilhng.  The  other  memliranes 
and  the  ipina]  cord  itself  were  qnite  healthy." 

The  diagnosia  is  aided  by  objeetive  symptoms,  which  are  mOM  rnarked 
and  difltinetive  thati  thosc  found  aťter  ťractures  oť  the  upper  portion  of  the 
coliimn,  becaiise  aa  tlie  IVacture  in  the  great  majority  oť  the  casea  in- 
volve?  the  hody  oť  tlie  vertehra,  and  ia  commimited  or  accompanied  by 
displacement,  tliere  ia  usually  a  recognizahle  defnnnity  consisting  in  au 
augular  change  in  the  long  axis  oť  the  špine,  with  projectiou  oť  the  spin- 


1  CoiicuBíion  of  tlie  Splne]  p.  123. 
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ous  proce8S  of  the  broken  vertebra  or  of  the  one  immediately  above  i  t. 
Tbis  change  in  the  position  of  tbc  spino.us  process  is  sometimes  so  niarked 
that  the  finger  cau  be  pressed  deeply  iu  between  it  and  the  next  lower 
one. 

The  prognosis,  as  rcgards  both  life  and  recovery  of  function,  is  more 
favorable  than  after  fracture  at  a  higher  point.  Gurlťs  statistics  con- 
tain  145  cases,  of  which  39  recovered  more  or  less  completely  ;  in  18 
additional  ones  the  patients  survived  more  than  three  months,  with  a  fair 
prospect  of  recovery,  but  died  in  consequence  of  sorae  complication  that 
had  no  necessary  connection  with  the  fracture.  In  23  of  the  fatal  cases 
other  severe  injuries  or  coraplications  were  prcsent,  and  apparently 
caused  death.  Of  the  83  ťatal  cases  which  remain  after  excluding  these 
23, 1  died  in  the  first  twenty-four  hours,  33  in  the  first  raonth,  23  in  the 
second,  8  in  the  third,  and  2  iu  the  fourth ;  in  lií  the  patients  survived 
for  periods  varying  between  four  and  fifteen  months. 

fracture*  of  the  h>wer  three  Lumbar  Vertehrce. — Fractures  of  this 
portion  of  the  špine  are,  according  to  Gurlťs  statistics,  exceediugly 
pare.1  The  absence  of  paralytic  symptoms  and  reeognizable  displace- 
meut  would  make  the  diagnosis  during  life  practically  impossible. 

As  this  portion  of  the  spinal  canal  contains  only  nerve  trunks,  which 
are  better  fitted  by  their  textúre  and  comparative  independence  of  each 
other  to  resist  or  escape  daraaging  pressure  by  displaced  fragraents  than 
the  spinal  cord  itself  is,  paraíysis  may  be  absent  even  when  the  dis- 
placement  is  marked;  in  some  cases  it  has  been  completc,both  of  motion 
and  sensation,  over  the  limbs  and  abdomen.  Mr.  Shaw2  observed  four 
eases  of  fracture  in  this  región  in  which  there  was  total  absence  of 
paralysis ;  in  the  first  the  displacement  was  so  great  that  the  spinous 
and  transverse  processes  projected  visibly,  the  špine  could  not  be  straight- 
ened,  and  the  patienťs  body  remained  permanently  múch  bent,  yct 
motion  and  sensation  were  retained  from  the  first.  In  another  there 
was  relatively  greater  prominence  of  the  displaced  vertebne  fourteen 
yeara  afterwards  than  at  the  time  of  the  accident,  when  the  patient  was 
eight  years  old,  4*  but  the  column  was,  on  the  whole,  nearly  straight, 
and  his  rauscles  were  powerťully  developed."  In  another  čase  Mr. 
Shaw  "  found  the  trunks  composing  the  cauda  equina  lifted  one-third  of 
an  inch  on  a  bridge  of  bone  formej  by  the  displacement  of  a  fractured 
lumbar  vertebra ;  but  they  were  in  no  degree  compressed,  aud  showed 
scarccly  any  trace  of  injury." 

The  patient  may,  however,  be  unable  to  walk  in  consequence  of  the 
loss  of  support  occasioned  by  the  fracture,  or  he  may  walk  only  ieebly 
and  in  a  bent  posture.  But  if  union  takes  plače,  even  if  the  deibrmity 
persists,  he  may  be  as  strong  and  capable  as  before.  In  short,  the 
prognosis  is  favorable  as  regards  both  life  and  function. 

1  If  tlie  specimens  of  supposed  ununited  fracture  of  the  ar<*h  of  these  boin«s,  whieh 
háve  been  found  úpon  the  disneeting-table,  in  museums,  and  in  old  Indián  grave««,  arn 
ftct'epted  a*  sneh,  they  raUe  the  qnestion  whether  similar  fractures  are  not  ínnn-  cmn- 
mon  than  has  been  supposed,  and  whether  they  may  not  bo  prcsent,  without  dis- 
placement, in  some  of  the  severe,  so-ealled  strains  of  tbis  región.  I  incline  to  tlie 
belief,  however,  that  they  are  specimens  of  arrest  of  developraent. 

*  Holmes's  System  of  Surgery,  Ani.  ed.f  vol.  i.  p.  804. 
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■  mul  TrrmitKiťfin*. — The  course  and  terminarionn  of  fracture 
of  tlie  špine,  wíth  their  raany  variations  as  regards  huth  ihc  Ufe  and 
principál  functioiis  of  the  patient,  háve  been  indicated  in  tlie  pneedrag 
Mragraph ;  we  háve  now  to  eonsider  the  changes  offected  in  tbc  broken 
bone  by  the  process  of  repair,  and  to  describe  Bome  of  the  later  symp- 
terna  vrífcb  more  detail. 

Repair  takes  plače  as  after  fracture  of  other  spongy  bones,  that  is,  by 

a  callus  which  may  remain  tibroua  or  beo e  bony,  and  maj  ba 

•i 1 1 1  ■  r  in.'ľ'iľ'liii.'  t-'  dmimstances.      Ah  the    displticement  eat r   b 

redneed  the  fragmente  mtwt  nnite,  if  at  all,  in  the  positlona  in  which 
they  arc  left  hy  the  accident,  and  although  the  normál  relations  may  be 
thus  no  ta  bi  y  allered  and  the  union  reitnin  fibroua  the  aoíidity  is  f) nite 
infficient.  Tiie  Bpinons  proceasee  frequently  unite  only  by  fibroua  tissue 
and  remain  movable ;  and  Bometimee  they  show  a  reál  paendfti 
with  capaular  ligamciit  and  smooth  9iirfaces,alt!i"ugli  it  i--  -piesti 
somo  if  this  condítion  has  originated  in  a  fracture.  In  fracturos  that 
háve  been  heated  for  a  long  tíme  ia  found  the  samo  absorption  of  pro- 
jaotura  angles  and  aurfaces  which  has  been  nocieed  in  connection  wiťh 
other  fractnres,and  this  abaorption  is  especially  marked  in  the  bodieí  ol 
the  vertebra;.  If  severu!  sídjnming  vertebrje  are  b  rok  e  D  at  ti 
tíme  the  intervertebr;il  disks  disappear  in  part  by  absorption,  uitd  tli 
remaining  portions  undera 
flig-  141  •  coruplete    ossificution.    utiíting    -n-m 

tnrally  witii  the  vertebra;,  and   thos 
forming  :i  more  or  lesa  exteaawe,ríeid 

buny  mass  (  li;i.  141).     TIk'   I 

tirae    reuuired  for   consolidatioa   Hp 

pears  to  be  greater  than  Fo) 

ntliľľ  spnuny  Imneä,  probablj  liecmiS* 

tlie  irninobility  of  the  parts    < 

com  piete. 

A  number  of  inal  u 
peeudarth rosia   háve    beeo    n 
and  their  origindifferently  im > 
tinrlt   bas  eolluetťd    21    sud 
1  of  the  odontoid  procese,   4  of  tíu 
spinons  processes  of  the  cervicaJ,  der 
sal,  and  lumbar  vertebra?,  hod  irf  tl<- 
Bacrnm,3of  the  tranaverae  pri 
lumbar  vertebraj,  11  of  tlie  ■ 
lumbar  vertebraa,  and  2  ef  th< 
tbe  npper  false  vertebra  oľtln*  aMffca 
Meckel  eonairiered  the   1  i    i 
volving  the  archea  of  Inmbar 
as  inatancea    ef    arreal    of  dereloj 
ment,  comparing  tbem  to  the 
ot    sonw  rcptilcs,  which  CO 
mally  of  a  separáte  hody  and   arc' 
ich  many  o  f  the  pmeesses  also  reinaiu  ununite  1. 
tni*  vieiv,  becauae  the  poši  ti  on  of  the  false  joint  doea  not  corTM] 
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that  of  the  line  between  the  diaphysis  and  epiphysis,  and  Wyman,1  who 
reported  11  additional  cases,  and  did  not  know  of  these  earlier  ones, 
held  the  samé  opinion  for  the  samé  reason.  (rurlt  accepts  Meekeľs 
opinion  concerning  the  arche3  of  the  lurnbar  vertebrae,  and  claims  that  it 
w  probably  true  also  of  the  other  cases.  His  reasons  arc  that  there  is 
no  trace  of  injury  to  other  parts,  and  that  it  is  known  that  fracture  lim- 
ited  to  a  vertebral  arch,  a  spinous  or  transverse  process,  is  exceedingly 
rare ;  that  most  of  the  cases  relate  to  the  lowest  lurnbar  vcrtcbne, 
fractures  of  which,  of  any  kind,  are  rare,  and  in  the  čase  of  the  fifth 
unknown ;  and  that  the  identity  of  the  position  of  the  joint  in  all  corre- 
sponding  cases,  and  its  perfect  structure,  point  strongly  to  an  arrest  of 
developraent,  and  are  incompatible  with  a  fracture  by  external  violence. 
Wyman  says  of  his  specimens  that  "  the  opposing  surfaces  of  bone  háve 
the  usual  roughness,  and  in  some  instances  the  neighboring  parts  are  the 
Beat  of  irregular  bony  deposits.  In  two  the  surfaces  háve  been  worn 
smooth  by  mutual  friction."  Sir  Charles  Bell2  mentions  and  describes 
another,  apparently  lurnbar,  vertebra,  which  he  thought  "  mušt  háve  suf- 
fered  violence  of  the  náture  of  a  diastasis  in  childhood."  "  The  spinous 
process  is  separated  [on  each  side]  from  the  transverse  process,  so  as  to 
divide  the  ring  which  forms  the  canal  of  the  špine.  The  surfaces  are 
rounded  and  smooth,  showing  that  they  were  united  by  ligament  and 
permitted  a  certain  motion." 

Suppuration  at  the  seat  of  fracture,  which  is  very  rare  in  other  bones, 
seems  to  be  more  common  after  simple  fracture  of  the  špine,  and  is  at- 
tríbuted  by  Gurlt  to  the  greater  complexity  of  the  anatomical  conditions 
and  to  the  less  perfect  immobility  maintained  during  the  progress  of  the 
čase.  His  statistics  contain  eight  cases  in  which,  excluding  instances  of 
suppurative  meningitis,  more  or  less  pus  was  found  after  death  at  the 
seat  of  fracture  ;  in  four  of  the  cases  the  abscess  was  large,  and  its  walls 
formed  in  part  by  the  unbroken  ligaments,  in  one  of  them  the  wall  of 
the  abscess  had  ossified.  Usually  the  intervercebral  disks  are  partly 
destroyed,  the  articular  surfaces  eroded,  and  sometimes  the  bone  cari- 
ous.  In  most  cases  the  suppuration  was  limited  to  the  fracture,  but  in 
one  the  pus  had  made  its  way  out  by  several  channels  through  to  the 
musel  e  s  and  tendons,  and  had  collected  in  the  back. 

Inflammation  of  the  end  or  its  envelopes  as  a  consequence  of  injury 
to  the  špine  is  comparatively  infrequent ;  when  it  oceurs  it  may  be  con- 
fined  to  the  outer  side  of  the  dura  mater,  ereating  adhesions  between  it 
and  the  bone,  or  ending  in  suppuration,  or  it  may  oceupy  the  inside  of 
this  sheath,  and  then  be  the  result  either  of  injury  to  the  cord  or,  more 
rarely,  of  a  spínal  meningitis  without  injury  to  the  cord  or  any  paralytic 
symptoms.  In  the  latter  čase,  the  first  symptoms  are  those  of  irritation 
in  the  form  of  spasmodic  twitchings  in  the  limbs,  and  are  followed  by 
paralysis  due  to  compression  of  the  cord  by  the  inereasing  exudation. 
With  this  may  come  delirium,  repeated  chills,  and  sweating.  Abscesses 
within  the  substance  of  the  cord  are  extremely  rare  ;  only  one  instance 
is  contained  in  Gurlťs  statistics.     A  s  to  the  recovery  of  the  cord  after 

1  Boston  Med.  and  Surg.  Journal,  Aug.  14,  18(59. 

'  Injuries  of  the  Špine!  pp.  28  and  83,  and  plate  iii.,  figa.  5  and  6. 
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injnry,  with  restoration  of  function,  nothing  definite  is  Iraown 
tlie  faet  that  b  number  of  ButopsÍM  ínmlc  m  vartoua  perióda  after  i 
hate  shown  tlie  cord  more  or  l+_-ss  completely  divided.or  reduued  U)  palp 
at  tlie  compressed  part,  or  replaeed  by  tíbrous  tissue.  There  la  Dothíng 
to  prove  that  n  disintegrated  portion  can  be  restored,  or  tlmi  divíded 
cords  oaii  be  reunited,  and  it  is  not  eaay  to  see  how  proof  of  Buch  B  Etel 
could  be  furnished  except  by  experiment.  In  thoee  caaea  iri  «hieh 
pnnilysis  has  disapneareil  after  a  tirae,  it  is  iropossible  to  know  exaetly 
mhat  was  tlie  náture  of  tlie  lesion  of  tlie  cord  that  caused  it. 

Tlie  troubles  ci'eated  by  páral  ysis  of  the  bladder  are  very  aerion9,and 
o  f  ten  hasten  a  fatai  teniiination.  Tbey  begin,  usually  promptly,  iňth 
retentioti,  wliich  tf  not  looked  for  liy  tlie  surgeim  may  puss  iwnotieol.  silice 
i  t  -i  v  ľ-  ti  íl  patient  no  pni  n.  iinlil  tlie  distension  of  tlie  bladder  Ľ-  l.ľ- 
porne  bo  ^reat  tliat  tlie  urine  besína  to  dribble  away  througb  tlie  uretbra. 
Tlii-  ilL-itension  is  of  itself  sufficient  to  cause  cystitis.  If  tlie  i 
il  noticed,  and  tlie  catlieter  used  reirularly  tlie  appearance  of  tlie  cystitis 
wtll  be  delayed  ;  tlie  urine  gradually  b;eotoes  turbid,  ammontaoaJ,  KaA 
charged  «itH  mneos,  and  remains  so  until  deatb  or  until  improvtmeat 
has  iľiken  plače  in  the  paralysis.  After  a  periód  that  is  usually  sbort, 
the  retĽiilion  passes  into  nteoiitiiirncc,  cither  coinpléte  or  by  overflow. 
The  symptoins  and  usua)  entisei|uences  of  the  cystitis  are  sneh  H  nre 
eoiiiinonly  obacrved  when  ihe  šatne  aíľeetion  is  exeited  by  otlier  can-es, 
and  do  not  require  a  detailed  deseription  here  ;  but  in  addiiton  to  theae 

coidi i  ones  tliere  are  oceasionally  observed  o  the  n  of  great  grarity, 

aucli  aa  slough'mg  of  the  wall  of  the  bladder,  and  perieystilis  with  fonna- 
tion  of  abseesses.  In  one  of  (íurlťs  cases,  there  was  ľonnd  at  tlie 
nutopsy  a  sac  fillíng  tlie  pelvis  and  reaching  bal  ť  way  to  the  na 
and  containing  nearly  a  pint  of  offensive  pns  and  urine;  ita  wall  was 
dark  eolored,  and  i'roni  it  hiiug  tiutueroits  eoft  putrid  shreds,  the  Dol* 
remains  of  tlie  bladder.  The  prostate  projected  halí"  an  i  ne  h  into  tfau 
ravity.  and  tlie  urethra  was  pervious.  A  fistulous  opening  above  Pou- 
parťs  ligament  led  into  the  cavity.  The  areters  mul  pelves  of  the  kid- 
ncys  were  cnlarged  and  contained  purulent  urine. 

In  exeeptional  cases  the  bladder  wall  may  be  fonnd  hypertrophied 
and  itit  eavity  coutraeted.  In  two  sucli  caäes,  the  ]iatienta  were-  $4  am! 
■  '■■'■  yeara  old,  and  survived  -y2  and  -íS  days.  Tlie  tlnckening  of  tlie-  wall 
was  donhtless  inflamiuatory  and  not  a  truc  rmisenlar  hvpertľophv. 

In  a  few  cases  a  very  notable  diuiinulíon  in  llie  quantity  of  urine  has 
beeu  observed,  not  more  tlian  three  or  four  ounces  being  secreted  in  tlie 
twenty-ťour  houra.  Tlie  ammoniacal  condition  of  the  urine  is  due  to 
fermetitative  changes  carried  on  within  tlie  bladder,  and  not  to  :i  mndi- 
fication  of  tlie  urine  itself  as  secreted.  In  a  few  cases  it  has  remained 
unchanged  in  the  bladder,  and  in  otherä  it  has  changed  spontaneously 
from  elear  and  acid  to  turbid  and  alkaline  and  back  again  severní  times. 

Every  etfort  should  be  made  to  delay  tlie  appearanee  of  this   compli- 
catiou  and  to  dirainish  its  aeverity,  and  with  this  object  tlie  water  mušt 
be  regnlarly  drawn  as  soon  as  the  first  aigns  of  retention  appear.     It 
usually  snlfieient  to  use  tlie  catheter  twieo  a  day  ;  it  mušt  be  passed 
with  even  more  than  the  usual  preeautiona  and  gentlencss  beci 
patienťsinaensitiveness  ereates  an  additional  risk  of  doing  daiuagu   uu- 
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wittingly  to  the  urethral  wall.  After  cystitis  has  appeared  and  the 
urine  has  become  turbid,  the  bladder  should  be  washed  once  or  twice  a 
day,  preferably  by  the  aid  of  atbuntain  syringe,  with  warm  water  either 
pure  or  containing  carbolic  acid,  borax,  or  quinine,  or,  if  decidedly 
ammoniacal,  a  little  dilute  nitric  acid. 

Bed-sores  appear  promptly  after  any  fracture  that  ha9  caused  para- 
plegia,  sometimes  as  early  as  the  second  day.  The  skin  at  first  becomes 
white,  then  inottled,  and  then  separates  as  after  blistering ;  then  the 
deeper  part  sloughs,  and  the  slough  spreads  peripherally  and  in  depth. 
The  commonest  seat  is  the  skin  covering  the  convexity  of  the  sacrum, 
then  other  prominent  points  úpon  the  back  and  legs.  Not  infrequently 
when  the  slough  over  the  sacrura  separates  the  bone  underneath  is 
ibund  necrosed,  and  in  one  instance  the  fall  of  this  sequestrum  opened 
the  vertebral  canal,  with  a  fatal  result.  The  cause  of  this  early  slough- 
ing  has  been  thought  to  lie  in  injury  to  nerves  or  nerve  centres  presid- 
ing  over  the  nutrition  of  the  parts ;  but  Mr.  Shaw1  explains  it  by  the 
pressure  which  is  continued  for  a  length  of  time  and  with  an  absence  of 
interroption  unknown  cxcept  in  connection  with  paralysis.  Not  only  is 
the  patient  unable  to  move,  but  he  is  insensitive  to  the  prolouged  pres- 
sure, and  does  not  seek  to  change  his  position  or  to  háve  it  changed. 
He  lies  absolutely  motionless  in  one  settled  position ;  the  pressure 
interrupts  the  circulation  at  certain  points,  and,  if  this  interruption  con- 
tinues  unrelieved,  the  part  dies.  The  presence  of  urine  or  liquid  feces 
may  prove  an  additional  source  of  irritation,  as  may  also  creases  or 
irregularitie8  in  the  bed-clothing,  and  lack  of  attention  and  scrupulous 
cleanliness.  The  rapid  improvement  which  sometimes  takes  plače  in 
these  sloughs,  even  when  the  paralysis  remains  complete,  as  soon  as  the 
consolidation  of  the  fracture  is  sufficiently  advanced  to  allow  the  patient 
to  be  readily  moved,  is  an  additional  demonstration  that  they  are  due  to 
the  pressure  and  not  to  the  paralysis.  Some  cases  which  háve  recovered 
with  permanent  paraplegia  háve  shown,  on  the  other  hand,  a  very 
marked  tendency  to  the  formation  of  sloughs  on  slight  provocation. 

Bed-sores  are  a  serious  complication,  for  the  suppuration  is  exhaust- 
ing,  increases  the  difficulty  of  nursing  the  patient  properly,  and  iuvolves 
the  risk  of  pysemia.  Their  formation  may  sometimes  be  averted,  or 
least  delayed,  by  painting  the  exposed  parts  with  flexible  collodion ; 
but  the  best  means  of  preventing  them,  or  of  healing  them  when  formed, 
is  the  use  of  water  beds  or  cushions  which  equalize  and  distribute  the 
pressure.  Pressure  may  be  taken  temporarily  off  parts  which  threaten 
to  slough  by  the  use  of  inflated  rubber-rings  or  of  several  thicknesses  of 
plaster  placed  on  each  side  of  the  affected  part.  Great  čare  mušt  be 
taken  to  keep  the  sheet  on  which  the  patient  lies  smooth  and  drv,  and 
to  protect  the  perineum  and  buttocks  ťrom  being  soiled  by  dribbling 
urine  and  feces. 

In  those  cases  in  which  the  patients  survive  the  injury  and  its  more 
immediate  consequences,  i  t  is  sometimes  found  that  the  paralysis  grad- 
ually  diminishes  and  may  even  disappear  entirely.  The  beginning  of 
the  improvement  is  marked  by  the  appearance  of  sharp  darting  pains  in 

1  Holmes's  Syst.  of  Surg.,  Am.  ed.,  vol.  i.  p.  810. 
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the  limbs  and  of  muscular  twitchings  cxcited  by  slight  causes,  šuch  as 
pinching  or  touching  the  skin ;  then  the  power  of  voluntary  motion 
returns,  first  in  one  muscle,  then  in  another,  usually  manifested  first  by 
movements  of  the  toes,  for  the  great  majority  of  the  cases  of  improve- 
ment  and  even  of  survival  are  those  in  which  only  the  lower  limbs  are 
paralyzed.  Sensation  returns  usually  before  motion  ;  the  bladder  is 
ťound  to  be  again  able  to  retain  a  certain  quantity  of  urine  and  to  expel 
it  with  some  force  ;  and  a  similar  improvement  is  presentcd  by  the  rec- 
tum,  although,  as  a  rule,  even  in  the  best  cases,  the  functions  of  the 
rectum  and  bladder  reraain  partially  and  permanently  disabled.  There 
is  usually  partial  ineontinence  of  both  urine  and  feces.  The  improve- 
ment in  the  paralysis  may  be  very  slight,  or  i  t  may  go  on  to  complete 
restoration  of  function,  or  it  may  be  arrested  at  any  intermediate  stage. 
Cases  háve  been  referred  to  in  which  a  permanent  deformity  existed, 
but  the  functions  of  the  body  and  limbs  were  in  no  manner  disturbed  by 
it.  Finally,  in  one  or  two  cases,  secondary  fracture  has  occurred  and 
caused  death. 

Treatment. — While  the  indications  for  treatment  are  the  samé  as  in 
other  fractures — to  reduce  the  displacement  and  maintain  the  reduction 
until  repair  shall  háve  taken  plače — they  can  rarely  be  efficiently  met, 
and  are,  moreover,  associated  with  many  others  affecting  the  patienťs 
liťe  or  comfort. 

When  a  fracture  is  first  received  it  is  iroportant,  and  especially  so  if 
the  fracture  occupies  the  cervical  špine,  that  no  movement  should  be 
commuiiicated  to  the  fragments  which  might  increase  their  displacement 
or  create  a  fresh  one ;  the  patient  should  therefore  be  handled  very 
carefully,  and  his  head  and  neck  should  be  supported  in  čase  of  need 
úpon  a  large  firm  pillow  that  will  immobilize  them.  Shaw  recommends 
for  this  purpose  a  sac  or  pillow-ease  filled  with  sand.  If  there  is  múch 
displacement,  an  attempt  may  be  niade  to  overcome  or  ďuninish  it  by 
cautious  extension,  applied  either  by  the  hands  or  by  a  weight  and 
pulley,  and  aided  by  cushions  or  pads  placed  so  as  to  make  lateral 
pressure  ( eoaptatioiO,  and  frequently  shifted  so  as  to  avoid  sloughing. 
The  gypsum-jacket  has  been  recently  employed  to  support  the  trunk 
during  repair,  and  some  interesting  and  successful  cases  háve  been  re- 
ported.  Kiister,1  of  Berlin,  reported  four  cases  at  the  Congress  of  the 
(iennan  Surgical  Assoeiation,  in  three  of  which  múch  benefit  had  resulted. 
In  all,  suspension  was  niade  under  chloroform,  and  the  augle  forcibly 
straightened  by  pressing  it  forward  until  the  bone  was  felt  to  yield  with 
a  sna  p  :  then  permanent  extension  i^l'2  pounds)  was  applied  to  the 
head.  This  was  follewed  by  gradual  improvement  of  the  paralysis,  and 
was  repeated  twice.  The  diseussion  that  followed  brought  to  light  the 
ťact  that  the  method  had  been  employed  not  infrequently  (as  early  as 
isti-  bv  von  Lamxenbeck')  and  with  a  fair  measure  of  suecess,  but  most 
of  the  surgeons  thought  its  use  should  be  restricted  to  the  less  severe 
cases.  Berkeley  llili2  has  recently  reported  a  successful  instance  of 
its  use  aťter  fracture  in  the  lower  dorsal  región,  and  Drs.  Hodgen  and 

>  Suppl.-mont  (VntralMatt  ffir  Chirurgie,  1SS1,  >'o.  20,  p.  33. 
2  Metl.  Tiiiios  aml  líazette.  1>M,  vol.  i.  p.  3SS. 
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Ashhurst  háve  used  it  to  give  support  to  the  trunk  so  that  the  patient 
could  be  placed  in  a  chair  during  the  day.  I  háve  tried  it  twice  in 
cases  of  fracture  in  the  lower  dorsal  región  in  adults,  but  without  bene- 
-fit.  In  making  extension  by  suspension  the  patient  mušt  be  carefully 
watched  and  the  traction  increased  very  cautiously  ;  in  one  čase  I  found 
it  necessary  to  make  very  limited  extension  by  placing  the  patient  úpon 
a  plank  and  raising  him  trom  the  horizontál  to  the  inclined  position,  the 
shouiders  being  fixed  to  the  upper  end  of  the  plank,  and  the  weight  of 
the  lower  limbs  making  the  extension.  Instead  of  making  the  jacket  in 
the  usual  manner  by  roany  turns  of  a  roller-bandagc,  it  is  better  to  také 
eight  or  ten  thickncsses  of  gauze  of  sui table  size  and  shape,  soak  the  m 
in  plaster-cream,  pass  thera  under  the  trunk  as  the  patient  lies  úpon  the 
plank,  and  then  fold  them  around  so  as  to  overlap  in  front  while  exten- 
sion is  maintained. 

Strychnine  and  ergot,  the  latter  in  large  and  increasing  doses,  are 
thought  to  aid  improvement ;  and  electrical  stimulation  of  the  muscles 
may  be  profitably  employed  to  prevent  their  degeneration,  while  the 
restoration  of  the  functions  of  the  nerves  is  waited  for.  Bloodletting 
and  surface  irritation  are  to  be  avoided. 

Operative  interference,  other  than  that  of  extension  to  overcome  dis- 
placement,  has  been  limited  to  the  removal  of  splinters  after  gunshot 
fracture  and  to  the  removal  of  the  spinous  processes  and  adjoining  por- 
tions  of  the  arches  of  one  or  more  vertebne  to  relieve  pressure  úpon  the 
cord.  So  far  as  is  known  the  first  operation  of  either  kind  was  by  Louis 
in  1702 ;  an  officer  had  received  a  sbot  in  the  back  which  caused  para- 
lysis  of  the  lower  limbs  and  retention  of  urine.  Louis  enlarged  the 
wound  on  the  fourth  or  fifth  day,  and  reraoved  the  balí  and  several  loose 
splinters ;  the  patient  recovered,  but  his  legs  remained  weak  and  small. 
ľwenty-four  similar  cases  are  reported  in  the  Medical  and  Surgical  His- 
tory  of  the  War  of  the  Rebellion  (ľart  First,  Surgical  Volume,  pp.  455 
and  459),  of  which  only  ten  died.  In  ninc  of  tlie  successful  cases  u  the 
spinous  process  alone  or  portions  of  it  only  were  removed,  and  that  the 
injuries  to  the  vertebral  column  could  not  háve  been  of  a  very  serious 
náture  is  shown  by  seven  of  the  patients  having  been  speedily  returned 
to  dutý  or  exchanged."  "  In  the  five  cases  of  recovery  in  which  por- 
tions of  the  laminae  or  of  the  transverse  processes  were  removed,  the 
results  were  múch  less  satisfactory,  and  nearly  all  of  the  patients  still 
suffer  from  serious  disabilities.,, 

The  conversion  of  a  simple  into  a  compound  fracture  by  incision,  in 
order  to  remove  fragraents  that  press  úpon  the  cord  or  to  replace  dis- 
placed  vertebne,  is  mentioned  in  the  writings  of  some  of  the  older  sur- 
geons,  as  far  back  even  as  Paulus  ^Egineta,  and  is  spoken  of  by  some  as 
iť  it  had  been  actually  performed  ;  but  the  first  positively  known  instance 
is  the  one  in  which  Oline,1  in  1814,  performed  the  operation  after  frac- 
ture of  the  seveuth,  eighth,  and  ninth  cervical  vertebne,  the  spinous  pro- 
cesses and  adjoining  portions  of  the  arches  being  forced  in  úpon  the  cord. 
Dr.  Ashhurst2  has  collected  forty  more  or  less  well-authenticated  cases,  of 

1  New  England  Journal  of  Med.  and  Surg.,  Jan  nary,  1815. 
•  Princ,  aud  Praet.  of  Surgery,  2d  ed.  Itt78,  p*  33ti* 
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wliich  on]  y  three  ivero  said  to  háve  been  relieved.  The  propriety 
operation  has  been  diseuaaed  witli  mucli  wanntii  uyion  both  sides,  < 
ally  betwcen  Sir  Aatley  Oooper  and  Sir  Charles  Bell  in  the  early  part 
of  this  century.  Of  late  years  its  ohíef  advocatos  havo  been  Brown- 
Sé  |'i:u'!.  Nuímeley,  and  Félizet,  while  tlie  authors  o  f  most  of  tlie  BJíte- 
matic  treatises  úpon  Surgery  or  Fractures  háve  ivlthlieM  their  approval. 
Whilo  1  believe  tbat  tbc  danger  of  the  operation  haa  been  conaíilerably 
overatated  by  ita  opponents,  and  tbat  it  inight  be  still  ťurther  diminished 
by  the  uae  of  the  antiaeptic  metbod,  still,  as  in  many  caaea  the  necessary 
chaiigc  in  the  position  of  tlie  parts  cannot  be  eťfected,  because  tlie  pres- 
Btiie  upon  the  cord  vhich  it  is  desired  to  relieve  is  made  in  front  by  tlie 
iiiaccessible  body  of  the  vertebra,  and  as  the  diagnosis  muat  alwaya 
remain  somewhat  uncertain  and  incomplete_,  I  do  not  believe  that  sur- 
geoua  will  ťeel  justified  in  iindcrtaking  it  except  under  rare  cireum- 
stancea,  šuch  as  fracture  in  the  cervical  región  witb  a  fair  profacbUUj  of 
finding  íhat  tbc  pressnre  upon  tlie  cord  is  dne  to  a  displaoefl  íplnOUB  prO- 
Cťss.  In  the  doi-anl  and  lumbar  regions  the  fraetiire,  even  when  due  to 
direct  violenee,  usually  invôlvea  tlie  body  of  the  vertebra,  and  if  pressure 
is  made  upon  the  cord  in  consequence  it  is  made  in  front  and  not  behind, 
and  its  seat  is  outaide  the  tield  of  a  prudent  operation.  It  is  certain 
tlmt  better  reaults  bare  been  obtained  by  suspcnsíon  and  the  plaster 
jaclcet  than  by  trephining,  and  if  the  proinise  held  out  by  the  few  cases 
in  vrh  ich  the  former  method  has  been  tried  ahould  be  confirmed  by  fur- 
ther experienee  there  would  aeem  to  be  no  reason  to  háve  recourse  to 
the  other. 

The  operation  haa  usually  consisted  in  a  long  incision  in  tlie  medián 
Hne,  through  which  the  spinous  processes  and  archea  were  exposed ;  the 
latter  were  then  cut  tlirough  witb  saivs,  trephinea,  or  ťorceps,  and  the 
spinoua  process  liľted  out.  It  has  been  proposed  to  acuoruplísh  the 
aame  result  by  paaaing  a  stout  hoofc  through  the  skin,  engaging  it  in  or 
under  tlie  depressed  portion,  and  tlien  drawing  upon  it  until  the  displace- 
ment  is  overcome,  but  I  am  not  a  vare  tbat  the  attempt  has  ever  been 
made. 
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CIIAPTER  XIV. 

PEA0TDSE9  OF  THI  BONES  OF  THB  FACE. 
1.  Fractľbes  of  the  Sose. 

CThdEB  tliia  term  we  iuclude  not  only  the  two  nasal  bones,  1  nit  tfao 
those  úpon  wbicfa  they  rest,  the  septum,  the  nasal  prouess  of  the  supe- 
riiľ  inasillary.  and  tlie  Dasa!  špine  of  the  ťrontal.  The  fracture  may 
iiwolve  one  or  both  nasal  bones  or  adjoiuin;*  pmeesses:  itmay  be  simpte 
or  com[K>mid,  multiple  or  comminuted ;  and  it  may  be  associated  with  otber 
taeVana  of  neighboring  bones,  the  most  iraportant  of  whioh  is  fracture 
of  tho  cribriform  plate  of  the  ethmoíd.  In  the  great  majority  of  cases 
the  fracture  is  n  more  or  lcss  comminuted  one,  oecupyiug  the  lovci-  halí" 
of  the  nasal  boues,  tlie  main  líne  of  fracture  rutming  transversely  or 
clplii|iK']y,  and  the  fraginenťs  nrc  displaccd  backwards  or  biu'kunids 
and  lo  one  sí<le,  aeonrdti.g  to  tlie  dircetion  of  the  ťorce  tliat  bas  pro- 
incfd  the  injury.  In  rare  cases  the  fracture  invokcs  only  one  nasal 
ith  or  witliout  displacemeut  of  the  lowcr  fragment,  or  there 
aay  be  díslocation  of  one  or  both  bones.  Gurlt  collected  tbree  cases 
of  this  disloeation  or  diastasis,  two  of  one  bone,  and  one  of  both  bones, 
The  cases  in  whioh  the  blow  bas  fallen  úpon  the  upper  portion  of  the 
íl  bones  and  bas  fraetured  the  cribriform  plate  of  the  ethraoid  or 
the  nasal  špine  and  adjoiuing  parte  of  the  frontal  are  rare,  and  belong 
among  fractnres  of  the  skull  rather  than  among  fractures  of  tlie  nose. 
Tlie  porpemlieular  plate  of  tlie  ethraoid  is  so  slight  and  so  flexible  that 
it  will  itself  break  or  bend  before  it  can  traiisrait  a  tracturiw;  force  to 
ilie  eribríform  plate.  The  cartílages  which  ťorm  the  alte  may  be  broken 
or  torn  frora  their  attachments  to  the  bone,  and  that  which  forma  tlie 
l.nvľľ  part  of  tbe  septum  is  ťreijuently  broken  in  conneetiou  with  frac- 
tures of  tlie  bones  thenuetves. 

Dr.  Hamilton1  says  tbat  of  tbe  twenty-five  cases  mentioned  in  his  book 
only  foorWôn  were  seen  by  a  surgeon  in  time  to  rcceive  treatmeul,  and 
Em  UTgM  thcrelbre  that  the  possibility  of  thia  injury  should  always  be 
horne  in  miml,  and  that  search  shoulď  be  made  for  it  whenever  there  is 
reaaon  to  supposo  that  it  may  be  present.  The  syinptoms  by  which  it 
may  be  recognised  are  deformity,  DwbiKty,  aml  oreottas.  Tbe  swelling 
ľť  the  soft  parta,  whioh  appears  promptly  and  is  usually  sufEeient  to 
oompletely  inask  the  outline  of  tho  parta,  may  make  the  ďíagnosis  dilR- 
ľiilt,  and  the  seiisitiveness  «ľ  the  niueous  surťace  of  the  nostrils  is  šuch 
tbat  any  e.xploration  Frora  that  side  raeets  with  raatiy  objeetions  and 
perhaps  the  positive  refuaal  of  the  patient  t"  allow  it.  istili,  mdeM  the 
swclling  is  very  great  and   the   displacemont  very  eligbt  the  deformity 
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will  be  recognized ;  and  indeed  the  ease  with  which  it  is  recognized  in- 
creases  the  desirability  of  reducing  it,  ťor  any  irrcgularity  in  a  mcmber  so 
prominent  as  the  nose  is  certain  to  attract  attention,  and  may  become  the 
source  of  múch  annoyance  to  the  unfortunate  patient. 

Othcr  symptoms  which  may  be  present  but  which  are  by  no  means 
pathognomonic,  are  free  bleeding  from  the  nose,  and  occasionally  em- 
physema  of  the  eyelids  and  face.  Bleeding  is  often  severe  and  some- 
times  recurrent  and  difficult  to  arrest,  but  rarely  endangcrs  life.  Em- 
physema  generally  has  its  origin  in  an  effort  of  the  patient  to  blow  his 
nose  ;  the  air  is  forced  into  the  subcutaneous  cellular  tissue  through  a 
rent  in  the  mucous  membráne  and  periosteum  and  spreads  promptly  to 
the  eyelids  and  sometimes  over  the  rest  of  the  face. 

It  is  so  iraportant  that  a  fracture  should  be  recognized  and  its  dis- 
placement  corrected,  that  an  ansesthetic  should  be  used  if  a  thorough 
exploration  cannot  be  made  without  its  aid,  and  the  surgeon  should  spare 
no  pains  to  satisfy  himself  as  to  the  condition  and  position  of  the  bones. 
The  examination  cannot  prudently  be  postponed,  for  the  bones  of  the 
face  unite  promptly,  and  more  than  once  it  has  been  found  impossible  to 
correct  a  displacement  after  eight  or  ten  days  had  elapsed  ;  firm  union 
may  be  expected  within  a  fortnight  or  three  weeks. 

An  occasional  symptóm,  when  the  fracture  has  extended  into  the 
adjoining  portion  of  the  superior  maxillary  bone,  is  obstruction  to  the 
flow  through  the  lachrymal  duet  in  consequence  of  its  inclusion  in  the 
Hne  of  fracture.  Another  and  more  common  one  is  the  difficulty  or  iw- 
possibility  of  breathing  through  the  nose,  the  result  of  inflammatory 
swelling  of  the  mucous  membráne  :  and,  finally,  in  the  comminuted  frac- 
tures  that  are  or  háve  become  compound,  suppuration  may  be  maintained 
for  weeks  or  months  until  all  the  necrosed  fragments  háve  worked  their 
way  out  or  háve  been  removed.  It  occasionally  happens,  too,  that  after 
a  simple  fracture  a  tendency  is  manifested  towards  inflammatory  compli- 
cations  in  the  neighborhood,  abscesses  form  in  and  about  the  nose,  por- 
tions  of  bone  or  cartilage  become  necrosed  and  are  exfoliated,  and  a 
constant  purulent  discharge  from  the  nostrils  is  maintained  by  carious 
bone  or  persistent  ulcers. 

The  prognosis  as  regards  life  is  favorablc,  except  in  those  cases  in 
which  the  skull  is  at  the  sarae  time  broken,  and  in  those  few  others  in 
which  recurrent  heinorrhages,  of  which  no  satisfactory  explanation  is 
given,  Show  themselves.  But  as  regards  the  avoidance  of  deformity  the 
outlook  is  not  so  favorablc,  because  i  t  is  not  always  easy  to  recognize  or 
correct  a  displacement  through  the  swollen  tissues,  and  the  persistence 
of  even  a  slight  one  is  likely  to  be  a  very  noticeable  blemish.  In  those 
cases  in  which  there  has  been  loss  of  substance  or  in  which  the  nasal 
bones  remain  depressed  to  the  level  of  the  superior  maxillary  bones  the 
deformitv  is  extréme. 

The  treatment  consists  mainly  in  the  reduction  of  the  displacement, 
for  it  is  seidom  possible  to  apply  any  apparatus  or  dressing  that  will 
prevent  a  reeurrence  of  the  displacement  if  there  is  any  tendency  towards 
it.  The  reduction  is  accomplished  by  pressure  made  from  within  the 
nostril,  aided  by  manipulation  or  modelling  of  the  fragments  on  the  out- 
side.     The  interval  between  the  septum  and  the  side  of  the  nose  at  the 
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part  of  the  nostril  corresponding  to  the  nasal  bone  is  s  mail,  so  small  that 
it  will  not  ordinarily  admit  an  inštrument  as  large  as  a  female  catheter, 
and  thcrefore  it  is  useless  to  atterapt  reduction  by  passing  the  finger  into 
the  nostril ;  a  small  strong  inštrument,  šuch  as  a  steel  director,  mušt  be 
used,  one  that  is  small  enough  to  work  within  the  narrow  space  next  the 
nasal  bone,  and  strong  enough  to  transmit  considerable  pressure.     The 
fingers  of  the  left  hand  placed  úpon  the  nose  serve  to  guide  the  inštru- 
ment and  to  recognize  the  degree  of  reduction  that  has  been  obtained. 
Ordinarily  there  is  but  little  tendency  to  reeurrence  of  the  displaceraent, 
oxcept  when  the  fracture  is  comminuted  and  the  septum  badly  broken  ; 
the  only  forces  that  tend  to  change  the  position  of  the  fragments  are  the 
swelling  of  the  external  soft  parts,  and  the  pressure  of  the  air  when  the 
patient  seeks  to  clear  his  nose  by  snuffling  or  blowing.     The  older  sur- 
geons  attached  múch  importance  to  dressings  of  adhesive  plaster  cover- 
ing  the  nose  and  designed  apparently  to  íceep  the  bones  in  plače  by 
lolding  up  the  skin.     It  does  not  appear  that  they  serve  any  other  pur- 
"pose  than  that  of  protecting  the  parts  from  further  violence. 

The  idea  of  supporting  the  fragments  by  pressure  from  within  the 
"nostrils  suggests  itself  so  readily  that  i  t  is  not  surprising  to  find  recorded 
many  instances  and  several  varieties  in  the  methods  of  its  use.  The 
simpler  ones  consist  of  plugs  of  lint  crowded  into  the  nostrils,  with  or 
without  tubes  to  permit  breathing ;  the  more  elaboráte  ones  are  arrange- 
ments  of  rods  supported  by  straps  crossing  the  upper  lip,  and  capable 
of  adjustment  in  length  and  direction  within  the  nostril  so  as  to  hold  the 
fragments  in  plače  ;  they  are  said  to  háve  been  efficient  in  some  difficult 
cases.  On  the  other  hand,  I  can  find  no  evidence  that  the  plugs  of  lint 
serve  any  useful  purpose.  I  háve  had  no  experience  with  them,  but  I 
should  imagine  their  adjustment  to  be  difficult,  their  fixity  uncertain, 
*  and  their  presence  the  eause  of  múch  discomfort.  Instead  of  trying  to 
prevent  displacement  by  šuch  means  I  should  confine  my  efforts  to  over- 
coming  the  displacement  once  or  twice  a  day,  so  long  as  it  reeurred, 
trusting  to  the  rapidity  of  repair  to  soon  render  šuch  interference  un- 
necessary. 

Dr.  L.  D.  Mason1  recommends  a  method  by  which  good  results  háve 
been  obtained  in  four  cases  of  extensive  fracture.  Íle  transfixes  the 
nose,  after  reduction,  just  below  the  fragments  with  a  stout  needle  and 
steadies  the  pieces  with  a  strip  of  rubber  or  adhesive  plaster  crossing 
the  bridge  and  caught  úpon  the  ends  of  the  needle.  The  needle  is  left 
in  plače  for  about  ten  days. 

Emphysema  needs  no  special  treatment ;  it  tends  to  disappear  promptly 
and  spontaneously  by  absorption.  Swelling  may  be  šuch  as  to  require 
the  use  of  cold  applications  or  of  leechcs,  and  bleeding  may  bc  so  severe 
as  to  require  plugging  of  the  nostrils.  The  patient  should  be  cautioned 
against  making  any  forcible  inspiratory  or  expiratory  acts,  especially 
snuffling  and  hawking,  lest  he  should  displace  the  fragments  or  occasion 
a  fresh  hemorrhage  or  emphysema. 

For  the  details  of  the  methods  by  which  deformity  due  to  a  badly 
united  fracture  may  be  relieved,  the  reader  is  referred  to  works  úpon 

1  Annalaof  the  Anat.  and  Surg.  Soc.,  Brooklyn,  vol.  ii.  p.  107,  and  vol.  iii.  p.  SI. 
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reparative  and  operative  surgery.  Itiamne  cases  it  is  sufneient  to  sepa- 
r:ik*  tlie  cartilages  oť  the  alie  from  tlie  nasal  bones  by  a  aubcutanooiM 
ÍBObiori  and  to  dividc  tlie  aeptum  :  ín  othera  tlie  displaced  honos  and  the 
šeptom  need  to  hc  hroken  with  etont  forceps,  and  in  one  casc  in  which 
this  pian  failed,  Dr.  R.  F.  Weir  obtainoil  an  excellcnt  result  hy  eiitthig 
dnwti  úpon  the  side  of  the  nose,  dividing  the  bone  with  a  chteel,  and 
niaintaining  it  in  the  desircd  position  for  a  few  days  by  a  rod  attached 
to  a  bánd  about  the  head. 

2.  FiuctľuHí*  or  tuk  Mai.au  Bosé  and  Zrooau, 

Isolated  fractures  of  this  bone  are  rare,  and,  ao  far  as  can  be  inferred 
from  the  small  uumber  of  cases  in  which  a  direct  exarmnation  has  been 
possible,  šindle  fractures  are  rarer  than  mul  ti  pi  e  ones,  and  the  rarest  is 
that  which  is  almost  a  simple  diastasis,  a  separation  at  the  sutures  with 
some  splintering.  ľartial  fractnres  involving  the  lower  and  outer  portbm 
of  the  bone  or  the  margin  of  tlie  orbit  háve  boen  observcd,  aml  hlso 
singlť  ľiitľhiiľsiiľlliĽ  froi'ital  and  uygomatie  procosscs.  exteiíding  póssildy 
into  the  bones  with  which  they  articulate.  In  most  cases  there  is  de- 
pnasion  of  tlie  enttre  bone  with  fracture  of  the  malar  process  of  fchfi 
■nperior  maxilla  and  crusliing  oť  the  anterior  wall  of  the  antrum,  the 
malar  bone  bcing  displaced  inwards  towarda  tlie  antrum  or  Bometimaa 
btnkw.'ird  into  tlie  zygomatic  fossa.  Pure  diastasis  oť  the  malar  bom 
probably  does  not  exist;  it  has  never  been  deraonstrated  by  autopny,  and 
attempts  to  produce  it  úpon  the  cndaver  háve  always  resulted  in  more 
or  iess  fractnring.  t.iiirlt  has  oollected  three  cases  described  as  diasta- 
sis,  in  which  the  Unes  of  separation  apparently  followed  those  of  the 
sutures  verv  closcly.  The  principál  peculiarity  in  thesc  cases  is  in  the 
displacenient,  which  inslead  oť  bcing  imvard  towards  tlie  antrum, asis  most  • 
commoii  after  fracture,  was  tlownwa.nl  and  outward  in  one,  and  upward 
and  inward  towards  tlie  orbit  in  another;  and  in  the  third,  in  which  the 
zygoma  was  not  hroken  or  separated,  the  frontal  process  of  tlie  malar 
hone  was  displaced  forward  and  u  little  inward,  and  there  was  a  depres- 
nou in  tlie  Iowlt  margin  oť  the  orbit  at  tlie  junction  of  the  malar  and 
■uperioi  maxUlary  bones, 

Fractures  of  the  zyjotmitic  arch  alone  háve  been  causcd  by  extern*] 
víolence  actiug  from  without  inwards,  as  a  fall,  a  lilow  of  the  fist  or  a 
balí,  and  in  two  cases  from  nithin  outivards,  tlie  patient  having  fallen 
forward  úpon  a  stick  held  in  the  raouth.  Hamiltoirs  experimeuts  úpon 
tlie  cadaver  imiicate  that  tlie  fracture  usually  takes  plače  in  tlie  temno- 
ral  portion  of  tlie  nygoina,  a  little  behind  the  suture.  Tlie  displacement 
follows  the  directiou  of  the  fracturing  force. 

The  symptoms  úpon  which  the  diagnosis  mušt  be  made  are  deformity, 
mobility,  and  crepitation.  Unless  there  is  mueh  innaunnatory  swelling 
or  cxtravasatcd  blood,  the  deformity,  which  consists  usually  in  a  depn/s- 
sion  or  flattening  of  the  cheek  just  helow  the  outer  half  of  the  eye,  OHO 
be  recogni/.ed  by  sight  and  toucli,  and  tlie  irregularity  oť  tlie  line  of 
fracture  can  be  readily  felt  on  the  margin  of  the  orbit,  or,  if  it  utmdta 
to  the  malar  process  of  tlie  superior  maxillary  bone,  on  the  under  and 
anterior  surfacc  of  this  process  by  the  tinger  within  tlie  nioiith.     Mobility 
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and  crepitation  arc  perceivcd  more  rarely;  tlie  latter  can  lie  sometimes 
produced  by  tlie  movement  of  tlie  jaw. 

\ľ;ľ-thesia  or  a  sense  of  fonnication  in  tlie  cheek,  nose,  iipper  líp, 
and  gum  oľ  tlie  corresponding  side  is  sometimes  observed,  and  ia  dne 
to  nn  extenaion  of  tbc  fracture  along  tlie  tSoor  of  the  orbít,  Jnvolving 
dw  iuťľa -orbita!  canal  and  tearing  or  bruiaing  tlie  superior  maxillnry 
nerve.  This  Bymptom  may  be  aasociated  with  an  cxtravaaation  of  hlood 
in  the  posterior  part  of  the  orbít  sitfliuieiit  to  foree  the  cye  forwards  and 
Blbou ing  itself  also  under  the  eonjunetiva  and  in  the  eyelids.  Bleeding 
from  tlie  month  or  nose  is  occasionally  seen  as  the  result  of  the  exten- 
BHon  oíf  tlie  fracture  through  the  nnicoua  membráne  of  tlie  moutii  or 
nntriim. 

When  the  fracture  involvos  the  zygomatic  arcli,  and  the  fragments,  as 
is  usually  the  casc,  are  driven  inwards,  movement  of  the  jaw  may  be 
diffieult  or  impoaaible,  eitber  beeause  tho  maaseter  haa  bcen  ínjured,  m- 
>)ccause  the  depreaaed  ťraginents  of  the  arch  are  foreed  a^ainat  the  coro- 
tiľi>i  procese  of  the  inferior  maxilla,  or  into  tlie  tendon  of  the  temporal 
nuBcls.  In  tme  čase  the  tip  of  the  coronoid  process  wae  broku  olľ  by 
tlie  samé  blow  that  fraetured  tlie  arch.  Swelting,  discoloration,  and 
gMtin  are  tlie  natnral  andeonstant  reaultaof  tlie  fracture  and  the  bruising 
<iť  tbc  soft  parta. 

The  natnral  oourse  of  these  fraetures  is  towards  rapid  repair  wilhout 
excessive  enllus,  and    with  gradual  dUappeai'atiee  of  auy  iliffi'.'nlty  that 

J  exisl  ;it  fir-t  in  the  movoments  of  the  jaw*.     It  is  aeldom  possible 

to  reduce  the  AUpl&cement  cnuiplľtcly,  beeanse,  aa  has  been  said,  it  Í3 
gmerally  inwards  and  tliere  is  no  way  of  aeting  very  efficiently  apon 
tlie  bone,  except  tliroiigli  a  wound  of  the  skin.  The  attempt  most  bc 
made  to  move  the  bone  in  the  ileaired  diroction  by  engaging  the  end  of 
the  tbumb  or  finger  under  it  in  the  zygoinatic  tossa,  introducing  it  through 
tbe  moutli  iť  the  cheek  i*  swollen.  It  ha§  been  proposed.  an<l  occaaioB- 
ally  practised,  to  cut  down  úpon  tlie  bone  opposite  the  zygomatic  pro- 
Maa,  diviile  the  faecia  orerlying  tlie  tnasseter  muscle,  paas  a  stout  hook 
under  tlie  process,  and  raise  tbe  bone  by  drawing  úpon  it,  or  to  make  a 
smallcr  inciaiou  over  tlie  body  oľ  tbe  bone  and  serew  an  elevátor  into  it, 
by  which  ít  couM  then  be  raised.  If  the  inciaion  ia  so  made  aa  not  to 
:  ;n  a  airaple  into  a  coinpound  fracture  tbere  ean  be  no  seriem  OO- 
jection  to  tbe  pian  whenever  the  displaeement  is  suffieient  to  oaaM  mooh 
dtifigurement,  and  tbere  is  even  lesa  reasou  to  refuse  to  OH  the  e\i:<tiiig 
tnrand  of  a  Bompouod  fracture  for  the  saiue  purpoae. 

Iiiward  disiplaceraent  of  tlie  zygomatic  arcli  cannot  he  directly  neted 
DpOD  BOtoept  through  tbc  skin.  f'errier  raised  tbc  hone  in  a  siniple  ťrac- 
bire,  and  Dapuytren  in  a  compound  fracture,  in  this  manner.  OonaideT- 
able  suppuration  followed  in  the  latter  čase,  but  the  patient  nia'ie  a  good 
recovery.  In  only  ono  of  the  recorded  oases  haa  the  dnplaoeinenl  ioMr- 
ťered  aeriouíly  and  for  any  length  of  tisne  with  the  iimvement  flf  the 
jnwa ;  in  this  one  the  difficulty  increaaed  ateadily  for  aome  time  until  the 
patient  oould  burelj  separáte  the  teeth,  and  then  one  morniug  whilc 

yawníng  be  fult   sometbing   ,-nap.  and  tbe  nWÚOn  OÍ  (be  jk*  at  ouce  be- 
caine  and  reumined  ťree. 
i  hitward  dwpUoement  of  the  sume  portion  of  the  bone  can  he  readily 
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corrected  by  pressure,  and  that  of  the  body  of  thc  bone  can  usually  be 
corrected  almost  entirely  by  the  samé  means.  No  dressings  are  needed 
other  than  those  designed  to  favor  the  repair  of  the  bruised  soft  parta. 

3.  Fractures  of  the  Superior  Maxilla. 

While  the  body  of  this  bone,  protected  as  it  is  by  outlying  processes 
and  otlier  bones,  is  rarely  fractured,  its  own  processes  are  not  infrequently 
broken  or  involved  in  the  fractures  of  those  bones  with  which  they  are 
continuous.  Thus,  a  blow  úpon  the  nose  breaks  notonly  the  nasal  bones 
but  also  the  nasal  process  of  the  superior  maxilla,  and  a  blow  úpon  the 
malar  bone  may  force  in  the  anterior  wall  of  the  antrum  on  which  it 
rests.  The  fractures  are  always  produced  by  direct  violence,  and  present, 
consequently,  considerable  variety  in  their  extent  and  the  parts  involved. 
The  alveolar  process  may  be  broken  off  in  part  or  entirely  by  a  blow 
received  on  it  or  on  the  teeth.  A  blow  received  in  front,  at  or  below 
the  level  of  the  nostrils,  may  produce  a  horizontál  Hne  of  fracture  sepa- 
rating  the  alveolar  and  palatal  processes  from  the  body  of  the  bone,  and 
including  also  the  pterygoid  plates.  Falls  from  a  height  háve  caused  a 
vertical  Hne  of  fracture  or  diastasis  between  the  two  bones  alon"  the 
medián  Hne  of  the  mouth,  extending  even  through  the  soft  palate  and 
associated  with  fracture  of  the  malar  or  nasal  bones.  Fractures  of  the 
roof  of  the  mouth  are  usually  multiple,  and  the  most  severe  ones  appear 
to  be  those  caused  by  a  blow  received  úpon  the  malar  bone  which  has 
crushed  in  the  wall  of  the  antrum.  In  a  čase  of  this  kind  mentioned  by 
Ilamilton,  an  attempt  to  remove  a  loose  molar  tooth  u  brought  down 
several  teeth  and  the  whole  floor  of  the  antrum, "  attached  to  which  was 
found,  after  its  removal,  a  considerable  portion  of  the  pyramidal  process 
of  thc  os  palati.  Fractures  of  the  alveolar  process,  even  with  múch  dis- 
placement  and  mobility,  present  but  little  gravity,  for  they  heal  rapidly 
and  without  necrosis. 

It  occasionally  happens  that  one  or  both  bones  are  driven  in  with 
multiple  and  comminuted  fracturing  of  them  and  of  the  adjoining  ones. 
The  earliest  known  čase  of  the  kind  was  reported  by  Wiseman,  and  has 
been  extensively  quoted.  The  upper  jaw  was  driven  in  so  far  that  the 
finger  could  not  be  introduced  between  the  palate  and  the  posterior  wall 
of  the  pharynx.  Wiseman  inserted  a  hlunt  hook  through  the  mouth  and 
easily  drew  the  bone  forward  into  plače;  as,  however,  the  displacement 
recurred  very  easily  he  left  the  hook  behind  the  palate  and  had  it  drawn 
úpon  constantly  by  the  patient  or  his  fricnds  until  consolidation  had 
taken  plače.  Quite  a  number  of  similar  cases  (Gurlt  has  collected  up- 
wards  of  twenty)  háve  been  reported,  all  the  result  of  great  violence, 
either  by  falls  from  a  height  or  the  passage  across  the  face  of  a  heavy 
wagon,  or  a  violent  blow.  In  one  čase  the  bones  of  the  face  were  so 
movable  that  they  moved  up  and  down  whcn  the  patient  swallowed,  as  if 
they  were  restrained  only  by  the  skin.  In  most  of  them  the  patients 
recovered,  and  it  is  worthy  of  remark,  that  notwithstanding  the  degree 
of  the  violence  and  the  extent  of  the  in  jury,  it  seldom  happens  that  the 
fracture  involves  the  skull.  The  reason  Hes  apparently  in  the  direction 
in  which  the  fracturing  force  is  applied,  a  direction  outside  of,  and  more 
or  less  parallel  to  the  surface  of  the  skull,  and  not  in  the  Hne  of  one  of  its 
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diameters.     The  bones  of  the  face  are,  as  it  were,  tom  off  the  skull 
rather  than  driven  back  úpon  it. 

Verv  extensive  mutilation  of  the  face  has  been  caused  by  gunshot 
wounds,  especially  in  attempts  at  suicide  when  the  rauzzle  of  the  gun 
lias  been  placed  within  the  mouth,  but  it  is  rare  for  ordinary  violence  to 
lead  to  múch  loss  of  tissue.  Malgaigne  speaks  of  the  following  čase  as 
unique  in  this  respect  in  his  experience.  A  lad  was  kicked  in  the  face  by 
a  horce ;  the  superior  maxillary,  nasal,  and  palatal  bones  were  extensively 
comminuted,  and  the  skin  torn  and  bruised.  Recovery  took  plače,  but 
^with  rauch  deformity.  The  nasal  bones,  the  anterior  portion  of  the  alve- 
olar arch,  and  the  greater  part,  if  not  all,  of  the  hard  palatc  had  disap- 
peared.  There  was  no  longer  either  nose  or  mouth  ;  the  lips  were 
united  by  a  firm  cicatrix,  and  the  mouth  and  nostrils  were  represented 
"by  an  oval  opening  between  the  nasal  processes  of  the  superior  maxilhe. 
Through  this  opening  the  patient  breathed,  spoke,  drank,  and  ate. 

The  diagnosis  of  fracture  is  ordinarily  made  without  any  difficulty, 
8Ínce  large  portions  of  the  bone  are  open  to  direct  examination  with  the 
finger  through  the  mouth  and  on  the  cheek.  Irregularity  of  outline, 
mobility,  displacements,  and  erepitation  can  be  rcadily  recognized.  In 
sorae  few  cases  where  there  was  no  displacement  tlie  diagnosis  has  been 
in  doubt,  and  Guórin1  has  pointed  out  a  symptóm  which  might  be  useful 
under  šuch  circumstances.  It  has  been  said  that  the  pterygoid  apophysis 
is  always  broken  when  the  Hne  of  fracture  crosses  the  jaw  horizontally 
between  the  alveolar  process  and  the  malar  bone,  and  Guérin  found  that 
pressure  with  the  finger  úpon  the  inner  plate  of  this  process  caused  pain 
and  sometiraes  showed  mobility  when  there  was  no  other  sign  of  fracture. 
It  is,  however,  extremely  difficult  to  recognize  the  extent  of  the  fracture  in 
those  comparatively  rare  cases  in  which  the  bones  of  tlie  base  of  the  skull 
are  likewise  broken,  because  they  are  removed  from  the  range  of  direct 
examination.  As  a  rule,  the  diagnosis  can  be  completed  only  after  the 
lapač  of  the  periód  of  time  which  is  necessary  to  the  appearance  of  the 
grave  symptoms  to  which  šuch  extension  of  the  fracture  may  give  rise. 

Repair  in  cases  of  average  severity  takes  j)lace  in  from  thirty  to  forty 
day8  with  a  scanty  formation  of  callus,  and  not  infrequently  in  less  time. 
The  vitality  of  the  bone  is  exceptionally  great,  henec  the  rule  laid  down 
by  Malgaigne  and  sorae  of  his  predecessors,  and  repeated  by  all  subse- 

Suent  writers,  to  leavc  every  fragment  that  is  not  absolutely  and  entirely 
etached.  Although  the  rule  is  a  sound  one,  it  occasionally  haj)pens  that 
fragments  become  necrosed,  and  háve  to  be  removed.  This  is  thought 
to  happen  more  frequently  with  fragments  of  the  alveolar  border  than 
with  any  others. 

Displacement  is  seldom  noticeable  after  repair  is  completed,  except  in 
the  nose,  but  it  usually  exists  to  a  greater  or  less  degrce,  and  the  inge- 
nuity  and  the  patience  of  the  surgeon  are  often  severely  taxed  to  over- 
come  the  constant  tendency  to  the  reeurrence  of  the  displacement.  Sali- 
vation  is  often  profuse,  and  the  discharge  offensive.  Division  of  the 
lachrymal  canal  by  the  fracture  may  lead  to  its  obliteration. 

Displacement  of  the  entire  bone  may  be  treated  as  in  Wiscman's  čase, 
or  the  retention  may  be  aided  by  securing  the  lower  jaw  against  the 

1  Arohives  Générales  de  Médecine,  Júly,  186G,  vol.  ii.  p.  5. 
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upper  one,  with  or  withont  tlie  intereention  of  iuterdental  aplinta  or 
inoulda  of  gutta  pereha,  or  metal   shaped  to  fit  tlie  teeth  and  alveolar 
arch.     Lateral  preaaure  cannot  well  be  made  úpon  tlie  cbeeka  to  over- 
come  separation  along  tlie  medián  line  oť  tlie  palate,bnt  fortunab 
not  iilways  neceaaary.     In  Stmonin's  čase,  o,uoted  by  Malgaigne,  tne  gap 
begaii  to  contract  spont&neouaiy  by  tlie  tontli  dny,  and  wita  cnm; 
elosed  by  tbe  thirty-tliird,  with  no  other  displacement  than  a  alighl  dif- 
ferenec   in  leve!   Iietween  tlie   two   halvea.      In  another 
llamilton,  tho  gap  waa  large  euough  to  admit  tlie  little  tinger. 
still  open  nis  weeka  after  tlie  receipt  of  the  injary. 

After  fracture  oť  tlie  akcolar  procese  tlie  fragment  ahonld  be  o 
readjusted  and  fixed  by  w  i  ring  the  teetli  to  tlie  adjoining  ones,  or  hy  a 
mould  of  gutta  perclia  or  metal.     Agnew  aays  he  lias  used  for  this  pur- 
poae  with  great   advantage  a  piece  of  cork   with 
Fig.  142.  groovea  cut  in  ita  upper  and  lower  surľaces  to  ro 

ceive    tlie    teetb   of    both   jawa.     Tlie    redu 
made,  tlie  cork  íuaerted,  and  the  jawa  firmk 
tóge  the  r.     No  atteuipt  ahould   be  made  U>  n-move 
tlie  cnrresponding  teeth,  for  not  oni  y  are  tlie  clisincc* 
in  favor  of  tlieir  beenruíng  tirni  aguin  in  their  siudtets, 
but  tlie  attcmpt  to  draw  tliem,  oven  iľ  Uiey  are  looae, 
may   fna  téri  a  Íly   inereasu  the   ini.-ili'n-ľ  ióne   by  tlie 
fracture,  aa    in  Hamilton'a    oaae 
whieb  Buch  au  attempt  cauaed  the  losa  oť  the 
floor  of  tlie  aiitniin. 
fl|°tr*  The  gutta  perclia  or  metal  nioulds  maj  be  held  in 

j,B.  plaec  by  bradiog  the  lower  jaw  againat  it  nlter  it 

baa  boen  fitted  to  the  upper  one,  or  by  au  apparatus 
símilar  to  one  devised  by  l.iwtV  ľi.ľ  tlie  purpuse,  and   sbown   in  figúre 
142.      Iľ  tbe  Ipli  n  t  U   tu  be  sii]i[inrted  by  tlie  lower  jaw  it  shou 
oomtructed  that  an  interval  will  be  left  through  which  I o 
and  tbe  mouth  oleaned. 

4.    tfRACTURBB  Oť  TUK  InFBBIOB  MaXILLA. 

Kracture  oF  tlie   inferior  max'dla  oceura  more  frequently  than   that  of 
auy  other  of  the  bonee  oť  the  face.     It  ia  rare  in  childhood  and  ■■ 

[Ufint  tietweeu   tlie  ages  of  20  and  'Mi,  and  ís  apparcntlv  n 
than  ten  limea  aa  common  in  males  aa  in  females. 

■  ■  llected  1 1  '•  ptibliiíbľd  eases  in  which  tlie  eharacter  and  ; 
acture  were  desďihed  with  sufficient  aeeuraey  to  allim  oť  their 
tatistice ;  of  these  HO  wc-re  aingle,  49  double,  and  w    l  ■ 
were  tbrec  or  more  ľines  of  fracture.     Of  7ô  aingie  onea  (exe 

■-  ■>'■■■'  ■  I -i    to   the  alveolar   [iroci  ■  ■ 

■  ■i   I in    li.'t.  the   región  of  the  incisor  teeth  in  23 

■'■:li  m  !.">,  liťhind  the  teeth  in  8,  and   tlie  COI 
■  double  fractures  both  lial  ves  of  the  b  ■ 

tlm    tím    lmlvtíi  eorrfsponding  elosely  with 
le  alone  H  times,  mul  the  medián  line  by  ose  of  the 
Ono  or  both  oť  the  coudyloid  procesaes  were  btokea 
nwltiplc  fractures.     Theae  figurea  Bhow  that,  i 
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of  partial  fracturoB  of  the  alveolar  border,  which  are  very  common,  and 
often  caused  by  the  drawing  of  a  tootli ,  the  most  frequcnt  seat  of  fracture 
ía  at  or  near  the  medián  line,  and  that  siugle  fracture  of  the  rámus,  or 
of  the  alveolar  or  condyloid  proccsa  is  comparatively  rare.  'ľhey  iliffer 
rnaterially  from  the  cstimatea  made  by  various  writers,  but  as  tlie  latter 
diflfer  quite  as  múch  among  themselves,  and  appear  to  háve  spoken  in 
most  casea  from  generál  impressiona  rather  than  from  figures,  tbc  prefer- 
ence  should  be  given,  I  think,  to  (íurlt. 

Double  fractures  of  the  lower  jaw  are  rclatively  more  common  than 
those  of  other  bones,  whilc  multiple  and  comminuted  ones  are  rare. 
Coropound  fractures  are  common,  both  because  the  gum  ovcrlying  tlie 
fracture  is  frequently  torn,  and  because  tlie  lip  and  skin  are  oťton  in- 
■volved  in  the  direct  injury  that  haa  caused  the  friicturc.  The  fracture 
ia  complete  or  incomplctc,  the  latter  rarely  except  wben  the  alveolar 
border  alone  is  ínvolved.  Caaes  aro  reported  in  wliich  n  portion  of  tlie 
body  of  the  bone  adjoining  the  alveolar  border  haa  been  brokcn  off ;  and 
at  leaat  one  caae  ( Ilamilton)  which  appears  to  háve  been  an  iufraction 
in  the  line  of  the  outer  incíaor  tooth. 

The  line  of  fracture  in  the  body  of  tho  bone  is  usnaľly  vertical  or 
nearly  vertical ;  at  the  angle  or  in  tlie  ramua  it  is  oblizne  or  transverse. 
At  the  medián  line  tbere  is  hut  littlc  displacement,  iť  any  ;  but,  when 
present,  ít  may  be  in  eilher  of  three  directiom:  a  diftereuce  in  the 
horizontál  level  of  the  edge  of  athc  teeth,  a  displacement  forwards  and 
backwarda  of  the  fragmenta  úpon  each  other  with  lateral  overridiiig,  or 
a  lateral  separation  of  the  two.  In  the  fractures  betwccn  the  medián 
line  and  the  canine  tooth  the  line  is  atill  múch  more  frcqiiently  vertical 
than  oblique  ;  but  displacement  is  the  rule,  although  no  one  ťorm  of  it 
aeems  to  be  more  common  than  the  others.  Botween  tbc  canine  tooth 
and  the  angle  of  the  jaw  it  is  cither  vertical  or  inclined  baekwards  and 
downwards,  and  usually,  inatead  of  croaaing  tlie  bone  from  witliout 
inwarda  at  a  rigbt  angle  to  tlie  surface,  it  ta  inclined  baekwards  and 
inwards,  so  that  the  anterior  fragment  is  lengthened  on  tbc  inner  skle 
and  the  posterior  fragment  on  the  outer  side.  Tlie  inferior  dontal  nerve 
íb  croased  by  thta  fracture,  as  it  Ues  within  the  bone,  and  ia  aometimes 
torn  or  bruiaed. 

Fracture  behind  the  teeth  is  comparatively  rare,  only  eighteen  cases 
being  contained  in  Gurlťa  statisties,  and  it  ia  frcijucntly  douhlc  or 
multiple  or  aesociated  with  other  fractures. 
When  the  fracture  lies  at  the  junetion  of  the  ľig.  143. 

body  of  the  jaw  and  the  ascending  rámus,  it  is 
usually  oblique,  running  from  behind  tlie  last 
tooth  backwarda  and  outwards  towards  the 
angle  of  the  jaw;  but  it  may  be  vertical. 
Displacement  is  uaually  sligbt  or  lacking,  tlie 
parta  being  keptwell  togetber  by  the  masseter 
and  in  t  e  mal  pterygoid  muaelea. 

Fracture  of  the  condyloid  proccaa  ia  usually 
acoompanied  by  other  fracture8  of  tlie  aame  or 
other  bones  of  the  face,  and  may  be  produced 
by  a  blow  either  úpon  the  chin  or  úpon  the 
side  of  the  jaw  near  the  joint.     The  line  of 
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fracture  passes  through  the  neck,  and  the  few  specimens  furnished  by 
autopsies  and  museums  do  not  show  a  greater  frequency  at  any  point 
or  in  any  direction  than  at  any  other. 

Dr.  Will1  reported  a  čase  with  specimen,  the  patient  having  died  in 
consequence  of  an  associated  fracture  of  the  pelvis.  The  Hne  of  fracture 
was  oblique  backward  and  downward  from  the  bottom  of  the  sigmoid 
fossa.  The  syraptoms  were  few,  but  the  náture  of  the  injury  was  quite 
evident.  There  was  slight  deviation  of  the  chin  towards  the  affected 
side,  ahnormal  lateral  mobility,  and  indistinct  crepitus.  Examination 
by  the  mouth  revealed  displacement  of  the  condyle  upward  and  forward 
by  the  íietion  of  the  external  pterygoid  muscle.  Dr.  Will  adds  that, 
according  to  Hcath,  there  are  only  six  examples  of  this  fracture  in  the 
London  museums.  Cases  háve  been  mentioned  by  Soranus,  Desault, 
ltibes,  Bérard,  Houzelot,  Bichat,  Packard,  Watson  (of  N.  Y.),  and  an 
incomplete  one  of  both  condyles  by  Verneuil. 

Fracture  of  the  coronoid  process  is  exceedingly  rare.  Gurlťs  collec- 
tion  contains  two  cases  and  a  reference  to  a  third.  In  one,  both  coro- 
noid processes,  both  condyles,  and  the  symphysis  were  broken  by  a  fall 
from  a  height ;  in  the  second,2  the  coronoid  process  and  the  condyle 
were  broken  by  a  fall  from  a  loft.  The  patient  died  of  delirium  tremens. 
In  the  third  čase,  the  zygoma  and  malar  bone  had  been  driven  in  úpon 
and  had  broken  off  the  tip  of  the  coronoid  process.  There  was  exten- 
sive  fracturíng  of  the  bones  of  the  face  and  of  the  base  of  the  skull. 

A  portion  of  the  alveolar  process  with  the  teeth  in  plače  is  sometiraes 
broken  off.  The  size  of  the  piece  varies  within  wide  liraits,  and  the  dis- 
placement is  habitually  inwards.  In  one  or  two  entirely  exceptional 
cases  a  similar  picce,  including  a  portion  of  the  body  of  the  bone,  has 
been  broken  off. 

In  double  ťractures,  the  intermediate  piece  is  almost  invariably  drawn 
downwanls  and  backwards  by  the  unopposed  action  of  the  muscles  of  the 
neck  wliich  are  attached  to  it. 

Comminuted  fractures,  except  as  the  result  of  gunshot  wounds,  are 
comparativcly  rare ;  double  and  treble  fractures  are  less  so  ;  and  one 
,case  is  on  record  in  which  there  were  five  distinct  and  separáte  lines  of 
fracture. 

In  three  of  Gurlťs  cases  the  autopsy  showcd  ruptúre  or  crushing  of 
the  inferior  dental  nerve,  and  in  two  the  external  ear  was  injured,  by 
fracture  of  its  bony  wall  in  one  čase,  and  by  ruptúre  of  its  cartilaginous 
portion  in  the  other. 

The  most  frequent  cause  of  fracture,  exelusive  of  partial  fractures 
produced  by  attempts  to  draw  a  tooth,  is  violence  received  úpon  the 
chin ;  fracture  by  pressurc  úpon  the  sides  is  múch  less  common,  the 
other  oceurring  thrice  as  frcquently.  Hamilton  mentions  a  casc  iu 
which  n  double  fracture  was  produced  in  a  young  woman  by  the  grasp 
of  hor  hushauďs  hand.  Fracture  of  the  condyloid  process  may  be  pro- 
duced in  either  of  the  samé  two  ways — a  blow  úpon  the  chin  or  úpon 
the  cheek.  Examples  of  fracture  of  the  coronoid  process  are  too  rare, 
and  too  little  is  known  concerning  them  to  explain  their  móde  of  pro- 

»  L.-iiiťt»t,  1S82,  vol.  i.  p.  100.  a  Lancet,  1860,  vol.  ii.  p.  536. 
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duction.  The  position  of  the  bone  is  so  sheltered  that  it  can  hardly  be 
broken  by  direct  violence  except  after  fracture  of  the  zygoma,  and, 
although  its  fracture  by  the  contraction  of  the  temporal  muscles  has 
been  alleged,  there  are  no  facts  to  demonstrate  it. 

The  objective  symptoms  of  fracture  of  the  lower  jaw  are  the  samé  as 
those  of  other  fractures :  abnorraal  mobility,  crepitation,  displacement. 
The  bone  is  so  accessible  to  the  touch  both  within  and  without  the  mouth 
that  irregularities  in  the  outline  of  its  body  can  be  easily  recognized  by 
the  fingers  and  sometimes  by  sight.  The  teeth  show  difterences  in 
level,  vertically  or  antero-posteriorly ;  those  which  adjoin  the  tracture 
are  usually  loosened  and  may  be  entirely  displaced ;  in  one  or  two 
oases  a  tooth  has  slipped  or  been  driven  in  and  lodged  between  the 
fragmente.  Mobility  and  crepitation  are  detected  by  manipulation. 
AVhen  the  fracture  is  situated  at  or  above  the  angle  of  the  jaw  its  recog- 
xrition  is  by  no  means  so  easy  ;  by  passing  the  finger  within  the  mouth 
slong  the  inner  and  outer  surfaces  of  the  rámus,  irregularities  of  outline 
and  localized  points  of  pain  may  be  recognized. 

The  degree  and  direction  of  the  displacement  vary  múch.  As  a  rule, 
Tfhen  the  fracture  is  single  and  not  in  the  medián  line,  the  anterior  frag- 
ment tends  towards  the  inside  of  the  mouth,  and  this  displacement  is 
favored  by  the  obliquity  of  the  line  of  fracture  which,  as  above  men- 
tioned,  usually  leaves  the  anterior  fragment  longer  on  the  inside  than  on 
the  outside.  The  causes  of  the  displacement  háve  been  the  subject  of 
some  discussion.  It  has  been  shown,  on  the  one  hand,  that  the  usual 
displacement  is  produced  on  the  cadaver  by  the  simple  action  of  the 
fracturing  force  ;  and,  on  the  other,  by  the  recurrence  of  the  displace- 
ment after  correction,  that  the  action  of  the  muscles  is  also  able  to  pro- 
duce  it.  The  differences  that  háve  been  noted  bv  various  observers 
corresponding  to  different  positions  of  the  fracture  háve  not  proved  con- 
stant,  and  as  their  causes  appear  to  háve  been  incidental  and  varying, 
they  do  not  require  examination. 

In  a  čase  observed  by  ľierson,1  a  double  fracture  was  occasioned  by 
the  passage  of  a  wheel  across  the  jaw,  and  the  intermediate  portion  of 
bone,  with  the  tongue,  dropped  back  into  the  mouth  and  throat  so  as  to# 
nearly  cause  sufľocation.  The  patient  contrived  to  draw  the  tongue 
forward  with  a  spoon  and  prevent  suífocation  until  the  surgeon  sccured 
the  fragment  by  wiring  the  teeth.  Similar  consequences  háve  followed 
resection  of  the  medián  portion  of  the  jaw. 

Pain  on  pressure  and  on  movements  of  the  jaw  is  a  constant  and  well- 
marked  symptóm,  and  may  be  produced  also  by  deglutition.  1 1  may 
be  extremely  severe,  and  may  give  rise  to  nervous  and  tetanic  symptoms 
of  múch  importance  when  it  is  due  to  injury  of  the  inferior  dental  nerve 
within  its  canal.  Usually  injury  to  this  nerve  is  shown  only  by  anses- 
thesia  of  the  lower  lip  and  chin  on  the  aft'ected  side,  usually  temporary, 
buti  occasionally  permanent.  Malgaigne  denies  the  frequency  of  šuch 
injury  to  the  nerve,  and  says  that  he  has  never  personally  met  with  an 
instance  of  it. 

1  American  Journ.  Med.  Sciences,  1841,  p.  186. 
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There  are  no  recorded  clinical  facts  indicating  the  symptoms  of  frac- 
ture  of  the  coronoid  process. 

Fracture  of  the  condyloid  process  was  first  studied  by  Desault  and 
Bichat,  and  but  little  if  anything  has  been  added  to  our  knowledge  of 
the  subject  since  their  time.  The  symptoms  are  pain  increased  by 
motion,  diminished  mobility  of  the  jaw,  often  crepitation  on  manipu- 
lation,  irregularities  in  the  región  of  the  condyle,  the  ease  with  which 
the  condyle  can  be  pushed  forward  into  the  zygomatic  fossa,  ite  failure 
to  sharc  in  the  movements  of  the  jaw,  and  its  almost  constant  displace- 
ment  upwards  and  forwards  by  the  contraction  of  the  external  pterygoid. 
Ribes  pointed  out  an  additional  symptóm  which  is  soraetimes  present, 
deviation  of  the  chin  towards  the  affected  side.  This  is  effected  by  the 
displaceinent  of  the  rámus  upwards  and  backwards  on  the  outer  side  of 
the  condyle  and  neck,  and  the  more  easily  if  the  fracture  is  a  double  or 
multiple  one.  Gurlt  quotes  the  description  of  a  specimen  of  this  kind 
from  a  work  by  Bonn,  published  in  1785.  The  condyle  was  united  by 
a  bony  callus  to  the  rámus  just  above  the  orifice  of  the  dental  canal. 

Swelling  of  the  gums,  face,  and  glands  follows  promptly  úpon  the 
injury  and  is  often  increased  by  the  direct  bruising  of  the  soft  parts 
themselves ;  the  secretions  of  the  mouth,  increased  in  quantity  by  the 
irritation,  mingle  with  the  pus  that  comes  from  the  fracture  if  compound 
or  from  the  ulcers  produced  by  the  stomatitis,  decompose,  and  cause  an 
offensive  odor  that  can  scarcely  be  kept  uiider  control  even  by  the  most 
careful  attention.  Abscesses  may  form  and  open  within  the  mouth  or 
úpon  the  sides  of  the  jaw  or  the  neck  below  it ;  they  are  almost  invariably 
associated  with  the  presence  of  detached  splinters  or  the  exfoliation  of 
portions  of  the  jaw  which  require,  oť  course,  to  be  removed  before  a 
permanent  cure  can  be  obtained.  Small  fragments  may  long  escape 
recognition,  and  the  only  indication  of  their  presence  may  be  a  fistula  ; 
larger  fragments  force  themselves  promptly  úpon  the  surgeon's  attention 
by  the  proťuseness  of  the  discharge  and  the  amount  of  local  irritation. 
In  a  čase  reported  by  Ancelon,1  of  double  fracture  of  the  body  of  the 
lower  jaw,  the  fracture  being  on  one  side  two  centimetres,  and  on  the 
other  three  centimetres  in  front  of  the  insertion  of  the  masseter,  the 
entire  portion  on  each  side  behind  the  fracture  became  necrotic.  Six 
months  after  the  accident  the  left  rámus  was  cast  off  spontaneously,  and 
the  right  one  was  removed  by  the  surgeon.  The  centrál  piece  was  pre- 
served,  and  recovery  took  plače  with  slight  distigurement.  In  a  čase 
mentioned  by  Desault,  fracture  of  the  neck  of  the  condyle  was  followed 
by  necrosis  and  elimination  of  the  fragment,  and  in  another,  mentioned 
by  Malgaigne,1  Monteggia  saw  suppurative  periostitis,  total  necrosis, 
and  death  follow  fracture  caused  by  a  blow  with  a  stick.  As  a  rule, 
however,  the  vitality  oť  fragments  of  the  lower  jaw  is  great,  and  necro- 
sis, except  of  limited  points  of  the  alveolar  border,  is  uncommon. 

Simple  fractures  unite  in  from  thirty  to  forty  days,  and  even  when 
there  has  been  a  considerable  loss  of  bone  by  splintering  or  necrosis, 
the  final  result  may  be  a  very  good  one,  in  this  sense,  that  the  jaw  is 

1  Gaz.  des  Hôpitaux,  1854,  p.  550.     Quoted  by  Gurlt. 

2  Loc.  cit.,  p. 388. 
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Btrong  enough  to  support  art.ificial  teeth  in  the  plače  of  thoae  that  háve 
heen  íost  by  the  accident,  is  eufficicntlj  regular  in  form  to  avoid  de- 
formity, and  is  free  in  i  ta  movements. 

Failure  of  úniou,  pseudarth rosia,  is  raro.  Gurlťs  statiatica  contain 
©nly  two  cases  which  can  be  properly  considered  šuch,  and  tliey  were 
"both  cured  by  operation.  It  is  more  comroon  after  gunshot  ťracture 
■with  múch  losa  of  subatance  by  elimination  of  splínters,  and  may  inter- 
fere  with  mastication.  In  a  few  cases  union  in  a  faulty  poši  t  i  on  has 
reijuired  an  operation  to  correct  the  deformity  or  rclicve  the  functional 
disability. 

The  prognosis  is  a  relativcly  favorable  onc  ;  the  probabilities  are  that 
union  will  také  plače  promptly,  that  no  aerious  complications  will  arise, 
and  that  no  ŕmportaut  deformity  or  disability  will  remain.  Danger  to 
life  may  come  Írom  two  ipianers :  the  proximity  of  the  bone  to  the 
cranium  carríes  with  it  the  possibility  of  associated  injury  to  the  brain 
or  to  its  oase  ;  retcntion  of  pus  in  a  compound  fracture  in  communica- 
tion  with  the  cavity  of  the  mouth  expoaea  to  the  grave  danger  oť  absorp- 
tíon  of  the  decomposed  aecretions  and,  if  the  displacement  and  laceration 
are  great,  to  the  burrowíng  of  the  decomposed  pus  along  the  deepcr 
pla  nes  of  the  neck  in  to  the  anterior  mediastinura. 

Treatment. — Diaplacement  following  fracture  of  tlie  body  ôf  the  jaw 
can  usually  be  readily  overcome  by  the  pressure  of  the  thumb  and 
fiugers  úpon  the  tceth  and  the  lower  horde  r  of  the  bone;  in  uoine  cases 


Fig.  144. 


Fig.  145. 


the  intcrlocking  or  wedging  of  the  amaller  pieces  or  of  displaced  tceth, 
may  render  the  reduction  impossible  until  after  they  ahall  havc  bcen 
removed,  and  in  a  caso  reportéri  by  Buck1  to  tlie  X  Y.  Pathological 
Society  in  which  the  bone.was  broken  very  obliipiely,  the  displacement, 
wliich  amounted  to  ahout  lial  f  an  iuch,  oonld  ne-t  be  overcome  except  by 
the  division  of  the  soft  parta  íncluding  the  lip  and  the  rcmoval  of  the 
sharp  end  of  the  anterior  fragment.  In  another  čase  reported  to  Dr. 
Hamilton,  by  Dr.  J.  II.  ľackard,  it  was  found  necessary  to  divide  the 


lfl 


1  Quotiid  by  Hamilton,  loo.  cit.,  p.  J 
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attarhmenta  nf  the  muscles  to  the  lower  boider  of  the  bone  at  the  ňvm- 
phyáis  to  prevent  reenrrcrice  of  tlie  dispkeenu'm. 


Fíg.   149. 


In  siniple  cases  where  the  tendency  to  displseement  is  slight  H  Í9 
sufficient  to  imniobiliste  tlie  lower  jaw  by  binding  it  against  tlie  upper  one 
witli  a  bandagi!  tliat  passes  under  tlie 
cbin  and  over  ihe  head  and  is  pre- 
vented  fľoni  Bllpping  by  another  eaa 
ried  over  and  around  tlie  oceiput. 
Piftorent  fonus  of  banda ges,  wbieii  ean 
be  used  also  in  eonnection  witli  íiiter- 
dental  splints,  are  represented  in  tlie 
adjoining  fignres  (fige.  144  to  148). 

Splints  are  applied  eitlier  to  the 
front  and  under  BUrface  of  tlie  jaw  out- 
side  tlie  nioutli,  or  to  the  teeth,  or  tlir 
inner  surface  of  the  jaw,  and  two  kinds 
are  aometimea  used  in  eombin&tioD. 
Outside  splinu  are  available  onij  in 
casea  in  whioh  there  h  not  múch  tend- 
ency to  displacement  and  in  wliiuh  the 
lateral  preasure  of  a  sitnple  baudage 
ivould  cause  tlie  fragmente  to  override 

i .,„!,„,  i,índnit0  for  fratimo  of  iup      i"   one   direction   or   another.     They 

lowor  ).w.  may  be  mado  of  leather,  pastebofcW, 

gutta  pereha,  or  plaster  of  PfcrU.  and 

conaiat  eaaentially  of  a  uup-ahaped  piece  embracing  the  chiti  and  ex. 

tending  nuarly  to  the  angle  of  the  jaw  on  each  aide,  and  to  the  fold 

the  neck  below.    A  simple  method  of  inaking  one  in  paateboard  or  gutta 
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percha,  as  described  by  Dr.  Agnew,  is  rcpresented  in  figures  1  4  íl  and 
lôO.  A  piece  of  the  materiál  chosen,  4  or  5  inches  long  and  2\  inches 
wide,  is  divided  longitudinally  along  its  centre  for  one-third  of  its  length 


Fig.  149. 
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ľastebuartl  aiplint  for  frarture  of  tho  lowtT  juw. 


each  end.     The  halves  arc  then  bent  at  a  right  anglc,  the  ends  2,  2, 
rned  in,  and  the  other  ends,  1,1,  turncd  up  agaiust  tliem.     Tlie  chin 


Fig.  150. 
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The  samé,  partly  foltlod. 

fíts  in  behind  the  part  markcd  8  in  the  figures.  It  inay  be  necessary  to 
*3ut  away  a  portion  from  tlie  oppositc  edge  (4)  to  make  it  fit  at  the 
throat. 

Interdental  splints  are  made  of  metal,  gutta  percha,  or  vulcanizcd  rnb- 
her ;  they  are  fitted  to  the  crowns  of  the  teeth  of  both  f  ragments  after 
reduction  of  the  displacement,  and  are  held  in  plače  eithcr  by  binding 
the  jaws  together  with  an  outside  bandage,  or  by  braces  conneeting  the 
aplint  with  a  pad  under  the  jaw  (fig.  151),  or  by  a  snecial  arrangoiiient 
of  lateral  braces  as  in  Kingsley's  npparatus  (fig.  1Ô2),  or  by  fastening 
them  to  the  tecth  with  wires.  Some  are  fitted  only  to  the  broken  jaw 
and  are  intended  only  to  immobilize  the  fragments  on  each  other ; 
others  are  fitted  to  both  jaws  and  enable  the  upper  one  to  be  used  as  a 
splint  for  the  lower.  Those  of  which  the  one  represented  in  figiire  lôl 
may  be  considered  the  type,  givc  the  least  firm  support  and  often  causc 
múch  discomfort  by  the  pressure  of  the  pad  under  the  chin,  cspocially 
if  the  soft  parts  are  brdised  and  swollen.  The  upper  portion  of  tlie  ap- 
paratus  is  a  grooved  metal  plate  fashioned  to  the  teeth  as  acsurately  as 
possible  and  designed  to  overlap  the  Hne  of  fracturc  ;  the  lower  portion 
is  a  padcapable  of  adjustmentat  any  desired  point  along  the  upright  bar. 

Gutta-percha  splints  may  be  made  either  of  thin  strips  or  of  thick 


■2\v 
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lumps  or  ivedges.     The  f  o  mier  háve  a  length  of  three  or  four  inches,  for 

they  are  iatcnded  to  overlap  the  fraeture,  and  a  hreadth  sufficient  to 

overlap  the  crowus  of  the  teeth  from  gum  to  gum  ; 

F'R' Ir''-  they  are  aoftened   by  immersion   in   hot  water, 

motilded  to  the  teeth, cooled  as  rapidly  as  possible, 

taken  off  aml  trimmcd  suitahly,     Then  the  iplint 

ií  reappfied  and  the  jaws  bo  u  ml  togethor.     Iť  the 

tendency  to  displacement  ia  alight   the  bandage 

may  be  looaened  during  the  day  to  allow  tlie  in- 

troduction  of  liijuid  food,  or  a  wedge  may  be  kepi 

betwecn  the  jaws  so  as  to  create  an  interval  to  be 

uaed  for  this  purposo,  or  advantage  may  be  taken 

of  the  abaence  of  teeth,  e*peeially  from  tfae  nppM 

jaw.     Dr.  Ilamilton  rcfers  also  to  a  method  of 

fasten'mg  the  aplint  employcil  succeaafully  by  I*r. 

J.  S.  Prout.     A  plate  of  gutta  pereha  was  unudilo! 

to  the  upper  anrface  of  tlie  teeth  oti  both  aidee  "ľ 

lairtr  j..».  the  fraciure  atid  secured  by  wirea  previously  nt- 

-tached    to    tlie    teeth.     This    method    allows    the 

inouťh  to  be  opened.     In  another  čase  i|uoted  by  Gurlť  two  fraCDMDta 

of  tlie  alveolu  border  carrying  eight  teeth  were  seeured  by  a  aplint  of 

sheet  lead  mouhled  to  the  teetli  and  faatened  down  by  aílver  mre,  the 

ends  of  which  were  broiiglit  out  mider  the  chin  by  mcans  of  a  needle  and 

tied  over  a  roll  of  plaster.    Tlie  (riw 

IV-  163.  cnuaed  no  irritation  and  was  lefl  in 

plače  forty-seven  daya. 

Gutta-pereha  wedges  were  íntro- 

dneed   by  Dr.   Hamiíton  to  me*t   a 

double  indicaťion,  that  of  fixing  the 

Irngments  securely  and  of  allowing 

the  eaaj  introduction  of  ťood.     Two 

pieeea  of  gutta  Mrcha   of  suitaMe 

aiae  are  aoľtened  and  for  med  into 

wedges  and  introdueed  between  the 

jaws,  the  edge  oľ  tlie  wedge  ilireetetl 

baokward.      The  jawa   are   cloaed 

npon   them,  the  ľragmenta   pressed 

«il>  unti!  the  lower  border  of  tlu-  jaw 

ia  straight,  and  the  wedgea  mouhled 

to  the  sidea  of  the  teeth  above  and 

below.     Assoon  as  the  guti;i  p*rúhl 

has  bardesed  it  is  remored,  tnmmed 

euitably,  and  reapplied,  and  tb.eja.wa 

Knigniey1*  •iiiminrľiied.  are  bouiid  together  witli  :i  hiuuhigr. 

Vulcanized  rubber  ia  a  valuable 

Bubatítute  for  gutta  pereha  in  aome  difficult  caaea,  but  ite  ľiuplc-yment 

rcipňi-es  speeial  akill  aml  experienee  which  are  ťound  usually  only  among 

the  dentista.     Caata  of  one  or   botli  jaws  are  first  takcn  in  wax  ;  from 


.,  vol.  ii.  p.  393. 
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these  pi  aste  r  model  s  are  made,  and  úpon  these  latter  tlie  s  pli  ti  t.    Figures 
152  and  158  ahow  the  spliut  as  made  by  Dr.  Kingsley,  of  New  York, 


with  attached  bárs  by  which  the  splint  and  jaw  ean  be  botmd  firmly 
together,  the  bandage  pasaing  frora  one  bar  to  the  other  undcrneath  the 
chin. 

Another  method,  which  dates  back  to  Hippocrates  (see  page  187),  ia 
to  faaten  together  the  teeth  on  opposite  aidca  of  the  fracture  by  tliread 
or  wire.  In  aome  casea  thia  answcrs  the  purpose,  but  more  freqiiently 
the  wires  break,  the  teeth  become  loose,  and  the  jaws  šore.  If  used, 
two  or  three  teeth  on  each  sidc  of  tlie  fracture  should  be  included  in  the 
toopa. 

The  teeth  háve  been  wíred  together  alao  in  other  ways  to  prevent  dia- 
placcmeut;  thua,  the  lower  jaw4ias  been  immobilized  against  the  upner 
one  by  binding  correaponding  teeth  together,  or  by  faatening  a  back  tooth 
of  the  lower  jaw  to  a  front  tooth  of  the  upper  jaw,  for  example,  or  one 
on  the  left  síde  to  another  on  tlie  right  síde.  In  at  loaat  one  čase,  where 
a  sufficieiitly  firm  hold  could  not  be  got  by  wrapping  the  wire  about  the 
teeth,  the  latter  were  pcrforated  with  a  drill  and  the  wire  passed  through 
the  holea. 

In  a  few  caaeg  of  compound  fracture  the  bones  themselves  háve  been 
drilled  and  wired  together  as  in  operationa  for  pseudarthroaia. 

Gurlť  quotea  two  casea  in  which  diaplacement  inward  waa  overcome 
by  a  metal  apparatus  fitted  to  the  inaide  of  the  jaw  and  opposing  the 
dísplacement  by  a  acrew  or  a  apriug.  In  each  caae  the  fracture  waa  on 
the  side  of  the  jaw. 

Bepair  takes  plače  ao  rapidly  that,  except  in  compound  fracture  with 
múch  siippuration,  there  ia  rarely  any  tendency  to  dísplacement  after 
the  tenth  day,and  tberefore  tlie  discomforts  incidental  to  the  continuoua 
closure  oľ  the  jawa  do  not  need  to  be  borne  for  any  great  leugth  of  time. 
If  the  importance  of  the  caac  warranta  it,  if  the  diaplacement  can  be 
prevented  only  by  keeping  the  jaws  constantly  in  coutact  with  each  other, 
the  patient  can  be  fed  through  a  tube  passed  behind  tbc  laat  molar  tooth, 
or  through  the  nose.  It  has  been  aliown  of  late  that  a  tuhe  through 
which  the  patient  can  be  exclua'ivcly  nouriahedcan  be  worn  pcrmanently 

"  Loc.  cit.,  vol.  ii.  p.  439. 
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in  the  nostril  and  oesophagus,  without  inconvenience,  for  several  months. 
Krishaber  has  done  this  in  one  čase  with  a  gura  oesophageal  tube,  and 
Verneuil  with  soft  rubber  catheters  in  several  cases,  for  days  at  a  tirae, 
after  operations  úpon  the  roouth.1  There  seems  to  be  no  reason  to 
doubt  that  the  samé  measure  could  be  employed  successfully,  in  čase  of 
need,  after  fracture  of  the  jaw. 

Cleansing  and  disinfecting  washes  containing  chlorate  of  potash,  borax, 
or  alum  will  be  found  to  add  múch  to  the  comfort  of  the  patient  when- 
ever  they  can  be  used. 

After  fracture  of  the  neck  of  the  condyle  the  tendency  is  to  the  dis- 
placement  of  the  condyle  forwards  by  the  traction  of  the  external  ptery- 
goid  muselo,  and  as  the  fragment  is  too  small  to  be  acted  úpon  direetly 
by  any  dressing  this  tendency,  if  manifested,  cannot  well  be  overcome. 
The  treatment,  therefore,  is  to  reduce  the  displacement  if  it  exists,  and 
then  to  immobilize  the  jaw  after  having  pressed  it  backward  and  upward 
to  interlock  the  fragments.  Kibes  reduced  the  displacement  by  passing 
his  foreíinger  into  the  mouth  and  along  the  inner  side  of  the  ascending 
rámus  until  he  reached  the  condyle  and  was  able  to  press  it  back  into 
plače.  Fountain,  of  Iowa,  obtained  a  good  result  by  drawing  the  jaw 
well  forward  and  wiring  the  teeth  together,  so  as  to  maintain  the  position. 

Fracture  of  the  coronoid  process  is  not  open  to  any  treatment  exqept 
immobilization. 

Fractures  of  the  alveolar  border  are  best  treated,  like  fractures  of 
the  body,  by  immobilization  after  careful  reduction  of  the  displacement, 
and  it  is  advisable  not  to  make  haste  to  remove  loose  or  semi-detached 
teeth.  They  may  become  firmly  adherent  again,  or,  if  this  should  fail, 
they  may  be  removed  subsequently  without  having  caused  any  serious 
trouble  or  dela  y. 

Delayed  union  and  pseudarthrosis  are  to  be  treated  by  the  removal  of 
the  cause,  if  any  definite  local  one  exist,  or  by  operative  interference, 
freshening  of  the  surfaces  of  fracture,  and  wiring  of  the  fragments. 

«  Bnlletins  de  la  Soc.  de  Chirurgie,  1881,  pp.  220-229. 
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CHAPTER    XV. 

FRACTLTRE3  OF  THE  HYOID  BOXE. 

Turs  comparatively  rare  lesion  has  received  the  attention  of  writers 
only  within  the  present  century.  Malgaigne  collected  8  cases,  Hamil- 
ton  added  2,  and  Gibb  3  ;  in  1864  Gurlt  collected  27  cases,  21  being  of 
the  bone  alone,  while  in  6  there  was  associated  fracture  of  the  thyroid 
or  cricoid  cartilage  or  of  the  trachea.  In  3  of  Malgaignc's  cases  and  in 
5  additional  of  Gurlt9 s  the  fracture  was  caused  by  hanging,  judicial  or 
suicidal,  one  of  the  latter  surviving ;  in  G  of  these  one  of  the  greater 
cornua  was  broken,  in  the  remaining  2  the  body.  Gibb1  says  that  Mack- 
murdo,  a  surgeon  of  Newgate  prison  for  many  years,  found  this  frac- 
ture only  four  timss  on  examination  of  the  bodies  of  those  who  met  their 
death  there  by  hanging.  In  the  other  cases  of  the  list  the  cause  was 
violent  grasping  of  the  neck,  or  a  blow,  or  fall,  and  in  two  cases  appa- 
rently  muscular  action,  generál  muscular  contraction  during  a  fall.  Val- 
salva  reports  a  čase  of  "  dislocation  of  one  of  the  greater  horns  from  the 
body,"  caused  by  the  effort  to  swallow  a  large  piece  of  food. 

In  the  great  majority  of  the  cases  the  fracture  was  of  one  of  the 
greater  cornua,  and  usually  at  or  near  its  junction  with  the  body.  In 
only  three  cases  was  the  body  of  the  bone  broken,  and  in  none  the 
lesser  horn. 

The  syraptoms  of  fracture  of  one  of  the  larger  cornua,  without  accom- 
panying  in  jury  of  the  larynx  or  trachea,  are,  according  to  the  records, 
quite  well-defined  and  characteristic ;  sharp  pain  at  the  seat  of  fracture 
increased  by  pressure,  speaking,  or  swallowiug ;  swelling  in  the  samé 
región  appearing  soon  after  the  accident  and  due  in  part  to  extravasated 
blood  ;  recognizable  displacement  or  mobility  of  the  fragment ;  crepita- 
tion ;  and  sometimes  free  bleeding  into  the  mouth,  the  result  of  perfora- 
tion  of  the  mucous  membráne  of  the  pharynx  by  the  bone.  Exploration 
of  the  pharynx  will  enable  the  surgeon  to  recognize  displacement  of  the 
horn  inward  and  perforation  of  the  mucous  membráne  if  they  exist. 
The  patient  is  seldom  able  to  move  the  tongue  freely  or  without  pain, 
and  in  some  cases  attempts  to  depress  it  or  put  it  out  háve  caused  parox- 
ysms  of  suffbcation.  In  all  the  cases  it  has  been  difficult  or  impossible 
to  swallow,  even  a  drop  of  water  sometimes  causing  the  patient  to  cough 
and  choke,  and  in  many  of  them  i  t  was  necessary  to  give  food  through 
an  oesophageal  tube,  in  one  čase  for  twenty  days.  The  patient  fiuds  it 
difficult  to  speak,  and  the  voice  is  hoarse  and  low. 

In  the  single  čase  in  which  a  fracture  of  the  body  of  the  hyoid  bone 
was  observed  during  life  the  symptoms  were  severe  paroxysras  of  cough- 

1  On  the  Dis.  and  Injs.  of  the  Hyoid  Bone,  London,  1862,  p.  44  ;   quoted  by  Gurlt. 
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ing,  dyspncca,  livtdity  of  tbe  face,  and  abundant  bloody  spúta,  and  were 
reíicvod  by  the  reduction  of  the  di  spiac  c  m  e  n  t. 

The  local  and  generál  reaction  aftcr  tlie  iujury  has  been  quite  inarkeil, 
and  although  tlie  bone  nppeareto  liave  nniteď  promptly  coiivalescene.  bas 
been  delayed  by  the  persistence  of  the  dysphagia  and  of  tbe  change  in 
the  voice.  In  one  caae  an  abaceaa  formed  at  the  seat  of  fracture,  and 
three  montbs  afterwards  tlie  necroaed  poste rior  fragment  waa  cast  out. 

The  possibiľity  of  repair  by  a  bony  callus  is  shown  by  two  spccimeuB  ; 
one,  taken  Írom  tlie  body  of  an  adult  man  wíthout  a  history  and  pre- 
aented  to  the  London  Patliological  Society  by  Gibb,  showing  a  fracture 
of  the  rigbt  greater  hora  which  had  nniteď  with  overridiTig  U  'i. 

of  one-qoHter  of  an  incli,  and  diaplace- 
ment  inward  ;  the  otber  (fig.  154)  in 
the  pathological  eollection  of  tbe  eolk-gc 
at  Brunswick,  showing  a  fracture  of  the 
right  greater  horn  united  with  norac 
shortening  and  displacement  downward. 
The  prognosia,  ao  far  as  life  is  en- 
dangered  by  tbe  iujury  to  tbe  bone,  18 
favorable,  but  tlie  assne'nited  injuries 
in  the  recorded  casea  háve  often  been 
šuch  as  to  cauac  dcath.  Among  thffiM 
asaociated  injuries  fracture  of  the  car- 
tilagea  of  the  larynx  ia  prominent. 
The  treatmciit  rcituires  the  reduction 

■ L-i,l|-.,1     l||,-|lV....H".Llľ.      |UI]|][.|  .  ,.  ,  .  .  ,.      *  .,     ,  ,  -      . 

ol  displiicciiicHt,  íl  jrfissinle ;  and  tlna 
niay  aometimea  be  faeilitated  by  the  introduction  of  the  finger  ÍDtO  the 
pharynx.  It  ia  unlikely  that  a  bandage  would  be  of  any  aervicc  in  op- 
poaing  a  tendency  to  the  reeurreuce  of  displacement.  The  dyaphagia 
may  render  nourialnnent  through  an  tesophageal  tube  neceasary,  and  tlie 
inflaniraatiou  of  tbc  soft  parta  may  reumre  active  local  treatuient. 
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FRACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX  AND  TRACHEA. 

This  injury,  although  actually  rare,  is  more  frequent  and  múch  more 
dangerous  than  fracture  of  the  hyoid  bone  and  has  rcceived  more  atten- 
tion  from  writers.  Gurlťs  collection,  published  in  1804,  contained  47 
cases,  Dr.  Hunt1  collected  and  analyzed  27  cases  but  did  not  give  the 
details,  and  Henoque*  collected  52  cases,  to  which  Mr.  Durham8  added 
10,  making  62  in  all,  or  including  4  of  Gurlťs  in  which  the  trachea 
alone  was  injured  66. 

The  following  table  shows  the  relative  frequency  with  which  the  differ- 
ent  parts  are  affected: — 


CartiUge  brokea. 

Canes. 

D:*ath*. 

Recoverioa 

Thyroid  alone       .... 

.    24 

18 

6 

Cricoid  alone         .... 

.     11 

11 

Thyroíd  and  hyoid  t>one 

4 

2 

2 

Thyroid  and  cricoid 

.      9 

9 

44        44        4i        and  hyoid  bone 

.      2 

2 

44        "        44        and  trachea   . 

.      2 

2 

Cricoid  and  trachea 

.      2 

2 

44        4<        44        and  hyoid  bone 

.       1 

1 

.       7 

3 

4 

Trachea  alone        .... 

.      4 

3 

1 

66  53  13 

The  causes  are  blows,  falls,  hanging,  and  the  grasp  of  the  hand  in  a 
fight,  or  in  an  attempt  to  strangle.  The  injury  is  seen  more  frequently 
in  males  than  in  females,  and  in  middle  life  than  at  any  other  periód, 
but  youth  and  old  age  are  not  exempt.  The  mechanism  of  the  fracture  of 
the  thyroid  or  cricoid  is  usually  either  lateral  compression  on  both  sides 
or  pressure  backwards  against  the  vertebral  column ;  the  first  causes 
commonly  longitudinal  fracture  of  the  thyroid  cartilage  near  its  middle, 
together  with  flattening  or  depression  of  its  sides,  and  either  a  double 
lateral  fracture  of  the  cricoid  cartilage  or  a  single  fracture  in  the  anterior 
medián  line ;  the  second  causes  irregular  and  multiple  lines  of  fracture. 
The  mucous  membráne  of  the  larynx  is  frequently  tom,  and  extravasa- 
tions  of  blood  také  plače  under  the  skin  and  mucous  membráne  or  among 
the  muscles. 

The  symptoms  of  fracture  of  the  larynx  are  frothy  bloody  cxpectora- 
tion  with  convulsive  coughing  and  usually  múch  dyspnoea  and  its  atten- 
dant  symptoms.     The  voice  is  affected  or  lost,  and  swallowing  often 

1  Am.  Journal  Mod.  Sciences,  April,  180(5,  p.  37*. 

*  (laz^tto  lIebdonia<laire,  Sept.  2Mh  and  Oct.  2d,  18ľ>^. 

9  Holmes'a  Sydtem  of  Surgcry,  A  in.  ed.t  vol.  i.  p.  697. 
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diffieult  and  painful,  althnugh  not  so  múch  so  tis  after  fractnre  of  tlie 
hyoid  bone  ;  and  in  all  severe  casea,  wlien  tliere  ia  laceration  of  tlie 
mucons  membráne,  omphyscnia  appears  promptly  and  sprends  ste&dilr 
over  tlie  neck,  face,  trunk,  the  extremities,  and  medhistimmi.  heing  some- 
timea  more  marked  in  tlie  intermuacular  t.ban  in  tbe  snhcutaneons  con- 
nective  tisaue  and  sometiraes  causing  pneumotborax  without  wound  o 
t  i  1 1  ■  1 [. 

The  additional  objectivc  symptoma  are  defonnity  of  ilie  regjon  and 
abnormal  mobility  of  parte  of  tlie  larynx  npon  each  otlier,  but  botli  theae 
signs  may  be  unrecognizable  on  aecount  o  ť  the  sivelling. 

In  some  easea  there  liave  been  no  marked  symptoma  beyomj  a  change 
in  the  voice,  although  the  chsiľaeter  of  tlie  injury  in  made  clear  by 
carefnl  examination,  and  tbe  diffcrence  seems  to  be  due  to  tbe  absence 
in  thi'se  eases  of  niiy  obstructton  or  narrowing  of  tlie  air  paesagefl  bf 
(li>|il:uľil   eartilages. 

Tlie  course  in  tlie  severe  cases  is  towards  prompt  death  by  sufľocation, 
eitber   by  gradual    increaso  of  tlie  dysptiuea  or   by  the  sudden  intctviiľ- 
rence  of  oadema  of  the  glottis.     Occasionally  the  dyspncea  doea   : 
make  itd  appearance  niitil  some  days  after  the  injury.     In  the  niild  ea 
the  symptóm.-  graduiilly  snluhle,  and  recovery  ľollows. 

It  Beeme  prob&ble  that  repair  is  by  a  bony,  or  at  least  by  a  caleified, 
callus. 

The  treatment  in  the  milder  caaca  consiäta  of  loeal  antiphlogistics  and 
quiet;  in  tlie  severer  ones,  of  traeheotomy  whenever  the  dyspnoea  i 
great  or  inereasing.  It  ia  not  safe  to  wait  until  it  has  become  exi 
ťor  its  increasc  at  the  last  Í8  ofteii  so  rapid  and  aadden  1 1  l;i t  deatb  MitSI 
plaee  heľore  reliéf  ean  bc  given.  It  is  therefore  tbe  part  of  prudence 
to  interfere  carly  and  beťore  tlie  interference  ia  made  actually  QecesuTT 
by  the  defective  breatbing.  Advantage  should  be  taken  of  tbe  oppor- 
tunity  affbrded  by  the  operation  to  redn  ľ  e  any  diaplaceraent  that  may 
exist  and  that  catt  be  overcorae  by  manipulation  tbrougb  the  wound. 

The  symptoms  of  fractnre  of  the  trachea  are  sitnilar  to  those  of  frac- 
ture  of  the  larynx,  except  the  local  ones  due  to  the  dísplaceraenta ; 
diagnosia  ia  diťiicuH  heeause  of  tbe  lack  of  Bymptoma  dutínotáve  of  the 
sent  and  diameter  of  tbc  lesion.     The  prognosi*  is  nnfavorable,  and  ť 
treatrnent  usunlly  itiäuffident  to  avert  tbe  ťatal  térmi  na  t  io  n  nr  relwve  t 
auffering,  hecausc  ín  the  few  recorded  eases  tlie  seat  of  injury  has  been 
beyond  reach  by  operation.     The  iudication  for  treatment  is  to  insert 
a  tube  into  the  trachea   paat  tbe   point  of  fracture  so  aa  to  itisure  ľree 
breatbing. 
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FRACTľRIiS  Oľ  TUK  STKlíNI'M. 

Tuk  sternnm,  formed  orijrimilly  of  severní    pieees,  bfia  an  irregular 
;,1"1   ancertain  detfclopment,  only  one  feature  o  ľ  wIiÍľIi,  liowevcr,  neeiis 
1  bo  roentioned  in  tiňs  conn^etion.     The  op- 

in,  tlie   nmmiliľiiiiii,   u-iiiilly   arjitee  ílg.  IM. 

'■>■  oaňfieation  with  tiie  centrál  portion,  the 

Luring  thc  early  periód  of  aáalt  life, 

«ut  snmetimes  this  úniou  is  delayed  or  actu- 

í»ll_v  given  np,  and  in  tlie  latter  čase  tlie  con. 

■  betwoen  the  two  parta  may  be  a  reál 
j.ijn!  uiih  cartilagea  of  íncrustation,  a  capeuto, 
uml  >ytniviii.     A  trntiiiiiitte  scpuratioii  of  these 

rtíons  ander  šuch  conthtions,  is  ■  dialo- 

■  ■;■  iliastaais  rather  than  a  fracture,  but 
*  ibe  distinction  oannot  alwaya  be  reeogi 

"írli    oertainty  úpon   tlie   paticnt,  and  us  tlie 

Brjmpt s   and    treatment   are    the   Bane   in 

eílher  čase,  it  seeuis  advamageous  to  ľollow 
Hu  generál  cuatora  and  deecribe  a]l  eaaea  aa 
fractuies.  The  pallioj-noinonic  sign  of  a  dis- 
location  or  diastasis,  íiei-ni'.lui^  to  Mnlgaigae, 
h  the  reeo^nÍ7,:ihle  outline  oľ  tlie  artieular 
border,  uattally  the  upper  ono  of  the  Becond 
portion  of  tlie  bone,  which  praaenta  three  ť;t- 
i  ut.ra  1  one  for  articulation  with  the 
BUDobriurn,  and  one  nt  each  angle  facing 
npward  and  oulward  for  articulation  with  the 
■■  ■■■■'!!  i  ľib  (fi^.  1Ó.5). 

The  ^reat  rarity  of  the  accideut  is  clearly 
shown  by  Btatistics,  only  22  casea  appearing 
in  the  22,616  fraeturea  of  all  sorts  trcated 
daring  twenty  years  ai  the  London  Hoapiml 
(sec  table  psge  Sô),  lesa  than  one.  ten  t  h  of 
one  per  eent.  It  le  uiiknown  in  childhood, 
the  carlieät  recorded  inatanoea  being  one  It 
tlie  age  oľ  lô  years,  one  at  1*  yeara,  and  a 
JOabtťo]  one  at  14  yeara.  As  it  ia  usually 
by  ™reat  víolenoe  it  has  frctjuently 
hecn  found  amociated   with  other  fraotare*,  umn. 

espectally  with  thoae  of  the  ríbe  and  vertebNB. 

The   ťracture  ma  y   be  inuoinplete,  inulti|ile,  tranaťerac,  oblí^ue,  or 


Plg.  1IÍ. 
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longitudinal.  Of  tlie  first  form  tlierc  are  but  two  reoordod  ínstaneet 
in  both  tlie  infraction  occupied  tlie  posterior  snrfaee  of  the  bone  jit  o 
near  the  junction  of  tlie  lower  and  middle  thirds.  «;is  trausverso  in  on 
and  ohlbnie  in  tbe  otber,  and  in  eueh  was  accompanied  by  an  abuudant 
eitravBntion  of  blood  into  tlie  anterior  mediastinum.  One  was  causec* 
probahly  by  tlie  kiek  of  a  horse,  tlie  patient  being  ťound  dead  úpon  tbe 
tloor  of  a  stable,  tbe  otber  by  a  fall  úpon  tbe  head  from  a  height  <  " 
about  ten  feet. 

Of  eompound  fractures,  cxcept  šuch  as  were  gunshot  or  stab  woands, 
there  is  lmt  one  ex&mple,  reported  by  Durerney  in  1751.  A  quftny- 
man,  while  at  woľk  lying  úpon  his  side,  waa  eaught  under  a  hen  vy  stone 
about  Bvefeet  long  which  eompressed  his  chest  hiterally  with  sucb  forc 
as  to  separátu  the  middle  portion  of  tlie  stemum  ľrom  tbe  upper  portion 
and  force  it  tbľough  the  skin.  Ľeath  waa  ímmediate,  by  ruptúre  of  the 
beart  and  lungs. 

Of  pure  longitudinal  fracture  tbere  is  but  one  certain  example 
altbougli  tbere  are  two  otber  cases  in  which  tbere  waa  a  longitudiua 
fracture  of  the  manubrium  or  of  the  body  of  tbe  stemum  aasonfeted  Í 
niie  of  theui  with  a  trana verše  fracture  at  the  junction  otthese  tw 
and  a  tliird  in  which  the  diagnosis  of  longitudinal  fracture,  based  lipon 
the  hístory  of  the  ease  and  tbe  presencc  of  a  supposed  callus,  waa  made 
several  years  after  tlie  oceurrcnee  of  the  aceident  which  was  suppose. 
(<■  liitve  caused  tlie  fracture.  The  ŕir-a  čase  was  tbat  of  a  inati  wlio  waa 
overtbrown  and  crushed  by  a  falling  wall ;  in  addition  to  numero us  con- 
tusions,  tbe  stemum  was  broken  longitudinally  tbroughout  its  entire 
length.  tlie  right  halľ  being  depresscd  from  8  to  10  Unes  below  tbe  level 
of  the  left  balf.  There  waa  proľusc  bloody  expectoratíou  and  diffieult 
hrc'athiiig.  Rcductiou  was  aeeomplishcd  by  drawing  the  right  arm  back 
aud  making  ťoreible  prcssure  úpon  the  middle  of  the  aternai  ribe  of  the 
right  aide  and  geutle  prea.sure  úpon  the  left  side.  Tbe  patient  recov- 
ered  in  six  weeks. 

In  the  doubtful  čase  tbe  supposed  fracture  was  caused  by  umseular 
action  ;  tbe  patient,  a  lad  of  14  years,  whíle  quarrelliug  with  comradea, 
rctreated  into  a  eomer,  fixed  himself  there  by  presaing  with  biä  hands 
upon  the  walls,  and  deťended  himself  by  kitking.  Whíle  thus  engaged, 
be  felt  a  Buddeu  slight  pain  in  the  breast,  and  ťound  himself  unable  to  OOB- 
tinue  the  pressure  with  his  hands.  A  few  years  later  he  studied  medi- 
cíne, his  attention  was  directed  to  fractures  of  the  stemum,  and,  reealling 
this  incident  of  his  youth,  he  suspected  a  fracture  and  had  himself  ex- 
amined,  in  1798,  by  several  surgeons,  who  ťound  what  they  Bupposed  h) 
be  a  callus  oceupying  tlie  centre  of  tlie  bone  along  ita  entire  length. 

Cases  of  eougeiiitul  fissure  of  the  stenami  háve  been  reported  as 
loiigituiliiml  fractures. 

Simple  transverse  fraetures  form  the  great  majority  of  fracture-  ->!  tlu* 
sternuni,  and  occupy  most  freimently  the  junction  between  the  tiiauu- 
hriuín  and  the  body  of  the  bone  or  its  immediate  tieighiiorhood,  that  b  . 
the  región  of  the  aceond  intercostal  spaee  ;  next  in  ťretpiency  nro  ťrac- 
tures  at  or  near  the  middle  of  the  bone,  corresponding  to  the  third  r 
and  tbc  third  intercostal  spaee ;  they  are  rare  in  tbe  manubrium  am 
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í  middle  of  the  bone,  and  very  uueomnion  as  separations  of  tlie 
appendbi  ľľom  the  body. 

Fraelures  of  the  manubrium  occur,  accordíng  to  the  few  enses  in 
whíeii  bheir  position  has  been  accurately  deacribed,  most  commouly  a 
sliort  dištance,  two  or  tliree  lines,above  the  lower  border  of  this  portion 
u!  ílu;  hone ;  the  perioateum  soraetimes  remains  untorn  úpon  either  tlie 
BOterier  or  the  poaterior  surfacc  ;  in  sorao  casea  there  hu  been  no  dis- 
riaceraent,  in  othera  either  the  apper  or  the  lower  fragment  has  been 
ftsplaced  forward,  Línd  in  one  oase  there  was  angular  di  a  pi  a  cement,  the 
uex  of  tlie  angle  being  directed  inwftrd.  In  BSTenl  of  tbe  oaaea  the 
fraeture  na  prodoced  by  rntweulnr  action,  by  straining  during  cliilil-nrli. 
OT  by  tlie  effort  to  raise  a  heavy  weight  with  the  teeth,  the  body  beíflg 
tant  far  back.  In  a  large  proportion  of  cases  in  which  tbe  letion  was 
jiroilnced  by  externá!  riolence,  there  was  also  ťractnre  of  the  riba,  clari- 
cle.  or  vertebrse. 

ľartial  fraeturcg  háve  been  obaerved  in  two  instances,  once  ítl  connec- 
lion  with  fraeture  of  tbe  ribs,  a  scalu  of  bone  corrcspouding  to  the  arti- 
eujation  with  the  first  rib  being  hroken  off;  a  second  time  in  conneetion 
with  dislocatioii  of  the  s  terna]  end  of  tlie  elavicle,  the  portion  to  which 
the  «[.Tiiľ-ťh'iibi-m:i-ť>iil  waí  attauhed  bľing  tom  off  and  dra«n  npward 
HBtrlj  half  an  ineh  ;  and  in  a  tliiľd  čase  in  UiiiiiieenniL  witli  a  t  l.l  1 1-  \  ')-■_- 
fraeture  lower  down. 

Transverse  fraeture  at  or  near  the  junetion  of  the  manubrium  and 
body  of  the  bone,  and  diastasia  at  tliis  point,  whkfa  Ea  not  llways  to  be 
dtatinguishcd  ľrom  fraeture,  are  the  comraoneat  forms  of  injury.      In  the 

reat  majority  of  casea  tlie  lower  fragment  is  dis- 
j'lm't 'd  bo  as  to  líe  in  front  of  the  upper  one,  and 
timea  to  override  :  i  t  is  exceptional  for  displace- 
nient  to  be  absent  or  for  the  upper  fragment  to  lic  in 
EtobI  of  tln*  lower  one. 

There  is  reaaon  to  think  tliat  tlie  periosteum  ta 
aluiost  invariably  torn  úpon  the  anterh>r  BttrfiWM, 
bal  thkt  ít  sometimea  remains  uulort)  behínd,  a  i'act 
whioh  derivea  considerable  importance  froni  its  bear- 

ing    D] the   escape    of   blood   into   the    anterior 

Btediutinum.     One  or  both  of  the  second  pair  oť 
ribe  uainilly  reniain  attached  to  the  uianubrium, 

(fut  of  a  total  of  L05  cases  of  fraeture  oť  the 
■temum  collected  by  Gurlt,  27  are  deacribed  aa 
partia]  or  oomplote  diastasia  at  the  junetion  of  the 
■  .-I  second  portions,  the  eharacter  of  the  hssion 
having  been  rietennineď  by  post- morte  m  exainínaiion 
in  fourlcen  of  tliem. 

Praotaree  of  the  body  of  the  sternum  (h;;.  157  > 
ooear  most  ťrequently  between  the  second  and  fourth 
eartilages,  are  osually  transverse,  but  some- 
times  oblir|iiu  laterally  or  froni  beľore  backward. 
Tne  dieplaceraenta  are  the  samé  aa  afier  frae- 
ture at  the  junetion  of  tlie  manubrium  and  sternum,  T„0,„ 
and   there  ia   the   samé   relativo   fre-juency  of  the    u,,  uj,  „r  u,„ , 


302  FRACTURES    OF    THE    STKRNUM. 

projcction  of  tbe  lowcr  fragment.  Sometimes  the  fragments  mov»  — ^( 
(piite  freely  upward  and  downward  úpon  each  other  duriug  the  acta  «=>k) 
respiration. 

Comminuted  fracture  of  the  body  of  the  stemum  has  been  rarcl—  Wlj 
seen  except  in  connection  with  gunshot  and  punctured  wounds.  Qgľ"  )| 
triple  fractures  Gurlt  found  only  two  cases,  and  of  double  fracture^^fcea 
only  si  x,  all  of  them  associated  with  fracture  of  other  bones,  usuall  Ä3v 
the  ribs  or  vertebne. 

Of  fracture  or  diastasis  of  the  ensiform  appendix,  Gurlt  collected  oni 
four  examples,  and  the  list  does  not  appear  to  háve  been  increased  bi 
subsequcnt  writers  ;  one  was  a  fracture,  the  other  three  diastases.     Tľ 
fracture  was   produced    in  a  man   sixty  years  old,  by  a  fall   úpon  ti 
sharp  edge  of  a  grain  measure,  and,  when  last  examined,  nine  montl 
after  the  accident,  was  still  ununited  and  crcpitated  on  pressure,  b 
causcd    no    inconvenience.      In    the  other  three  cases   the   proraim 
symptóm  was  persistent  vomiting,  which  in  one  lasted  for  two  ycai 
recurring  every  five  or  six  days,  and  then  ceased  spontaueously ; 
anot-her  it  was  cured  by  grasping  the  proccss  between  two  fingers,  a 
bending  it  back  into  plače  ;  and  in  the  third,  after  it  had  lasted  a  mon~ 
and  death  by  exhaustion  seemed  imminent,  it  was  instantly  relieved 
the  reduction  of  the  displacement,  which  was  accomplished  by  insertk 
a  bluut  hook  into  the  abdominal  cavity  through  an  incision,  and  dl 
ing  the  process  íbrward.     The  patients  were  aged  respectively  28, 
and  lt*  vears. 

The  elľusion  of  blood,  which  is  observed  after  all  fractures,  may  att^E3in 
an  especial  importance  after  fracture  of  the  stemum,  by  the  press»  ^re 
which  it  may  exert  úpon  the  underlying  heart.  The  blood,  coming  fr^^ni 
the  torn  vessels  of  the  hone  and  periosteum,  makes  its  way  forward  impto 
a  región  where  it  can  do  no  harm,  iť  the  periosteum  on  the  pO3ter~»0r 
surface  remains  untoni :  but  if  this  membráne  shares  in  the  injury,  »  ^d 
espocially  iť  one  of  the  interual  mamiuary  vcins  or  arteries  is  ruptur*^<l» 
the  blood  makes  its  wav  into  the  anterior  mediastinum,  and  sonietim-""™3 
in  sufticient  amount  to  cause  deatli  promptly. 

Ruptúre  of  the  pericardium,  or  of  the  heart,  has  been  observed  i»  ia 
few  cases  :  as  has  also  probable  laceration  of  the  lung,  evidenced  by  -íche 
appearauce  of  subcutaueous  cinphyscma  or  pneumothorax. 

Kt inhiifit.—  Fracture  of  the  sternum  may  be  produced  either  by  nr^^11*" 
čula  r  action  or  b  v  external  violence. 

There  are  four  reenrded  cases  in  which  the  bone  has  been  broken 
straininu  duriu;?  lahor.  and   three  in  which  tlie  fracture  has  occur - 
duriug  au  efiWt  to  lift  a  heavy  object.     An  example  of  the  fonnor 
been  ijuotcd  in  ťhapter  IV. :  the  ťollowing  is  an  example  of  the  latr" 

A  wnman  was  trying  to  lift  a  heavy  basket  into  a  wagon,  and,  wC 
standiug  with  ber  head  and  shoulders  thrown  back  and  the  basket  r 
ing  agaiust  ber  belly,  felt  something  crack  in  ber  chest  with  pain. 
trans\er<e  fracture  of  the  inanubrium,  two  lines  above  its  lower  bon 
was  iveognized,  with  displacement  forward  of  the  lower  fragment, 
normál  mobility,  and  sharp  pain  on  raising  the  chin,  moving  the  ai 
or  coughin:*. 

Kxterual  violence  acts  either  direetly  by  a  blow  úpon  the  breast  ■*  or 
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indirectly  by  forcibly  bending  the  body  forward  or  backward,  or  possi- 
bly  by  a  combination  of  the  two  forms  in  the  fall  úpon  the  body  of  a 
heavy  object,  or  the  passage  across  it  of  a  loaded  wagon.  It  is  not 
necessary  that  the  force  which  acts  directly  should  be  very  great  to 
produce  fracture  ;  it  is  sufficient  for  it  to  act  úpon  a  limited  area,  as  in 
a  fall  úpon  a  stone,  or  stick,  or  the  edge  or  corner  of  a  box. 

The  violence  which  produces  indirect  fracture  is,  in  most  cases,  a  fall 
either  úpon  the  shoulders  or  buttocks,  or  with  the  back  or  breast  across 
some  fixed  object,  so  that  the  trunk  is  bent  sharply  forward  or  backward  ; 
in  the  one  čase  the  bone  is  broken  by  being  bent  forward,  in  the  other 
ky  the  traction  exerted  through  the  muscular  attachments  at  either  end. 
The  diagnosis  is  readily  made  by  the  objective  symptoms,  the  dis- 
placement, mobility,  and   crepitation,  by   the   localized   area  of  pain 
excited  by  pressure,  change  of  position,  and  the  more  violent  respiratory 
acts.     The  position  of  the  patient,  too,  is  often  characteristic,  for  the 
8hortening  of  the  sternum  by  the  overriding  of  the  fragments  and  the 
pain  that  is  excited  by  traction  úpon  the  fragments  lead  him  to  keep  a 
semi-recumbent  or  sitting  position  with  the  head   and  shoulders    bent 
forward,  and  to  carefully  avoid  any  movement  that  tends  to  straighten 
the  trunk.     The  exaraiuation  of  the  bone  mušt  be  made  carefullv  in 
order,  on  the  one  hand,  to  avoid  mistaking  some  irregularity  of  develop- 
raent  for  a  traumatic  displaceraent,  and,  on  the  other,  not  to  overlook  a 
second  or  third  fracture,  or  even  a  single  one  in  čase  there  should  be  no 
displacement.     The  condition  of  the  adjoining  costal  cartilages  may  be 
of  múch  service  in  doubtful  cases,  šuch  as  diastasis   at  the  junction 
of  the  first  and  second  portions  without  displacement;  thus,  if  the  second 
costal  cartilage  on  either  side  is  found  to  project  at  its  point  of  junction 
with  the  sternum,  and  especially  if  the  projection  can  be  reduced  by 
pressure,  the  fact  points  strongly  toward  a  diastasis.     In  cases  of  sup- 
posed  injury  to  the  ensiforra  appendix  the  frequent  irregularities  in  the 
shape,  position,  and  mobility  of  that  part  mušt  be  borne  in  mind. 

The  importance  of  the  injury  is  by  no  means  so  great  as  the  mortal- 
ity of  the  recorded  cases  would  indicate,  for  this  mortality  is  largely 
due  to  associated  lesions.  Gurlt  tabulated  98  cases  with  reference  to 
this  point,  among  others,  and  found  that  of  54  simple  cases  4t>  recovered 
and  8  died,  while  of  44  complicated  cases,  cases,  that  is,  in  which  there 
was  some  severe  associated  injury,  only  1  recovered  and  43  dicd.  Of 
20  cases  in  which  the  fracture  was  certainly  caused  by  direct  violence, 
15  recovered,  and  5  died,  3  of  the  latter  being  complicated  cases.  A 
mortality  of  8  in  54  cases  is  high  enough  to  prove  the  importance,  the 
seriousness,  of  the  injury,  but  so  far  as  can  be  leamed  from  an  examina- 
tion  of  the  records  it  is  not  certain  that  the  death  was  due  to  the  frac- 
ture in  all  of  them  ;  thus,  in  the  čase  quoted  in  Chapter  IV.,  of  fracture 
by  straining  during  childbirth,  and  in  another  very  similar  one  published 
by  Chaussier,  death  was  caused  by  peritonitis,  and  although  an  abscess 
was  found  at  the  seat  of  fracture  i  t  seems  probable  it  was  the  conse- 
quence  rather  than  the  cause  of  the  constitutional  infection. 

In  the  following  čase,1  on  the  other  hand,  the  injury  itself  was  appa- 

1  Virchow,  Gcsammelte  Adhandlungcn,  p.  579,  quoted  by  Gurlt. 
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renťly  tlie  sóle  cauae  of  death.  A  man  25  years  old  was  struck  in  t 
breaat  by  tlie  pole  of  a  rapidly  moving  wagon ;  In.'  !ost  ennseiuiiMíľ-'s  ;: 
first,  and  complained  after  recovery  of  oppression  and  great  pain  in  th 
cbeat,  A  chill  occurred  011  tlie  nf'tli  dav  and  waa  followed!  by  severj 
othera ;  death  on  tlie  eighth  dav.  Tlie  antopsy  ahowed  a  transvera 
ftttoture  at  tlie  fonrth  intorcostal  space  witiiout  ruptúre  of  tlie  fibroa 
lining  of  tlie  bone,  extensive  disoľganiziition  of  tlie  adjniiiing  soft  part 
BSpeeially  the  antenor  mediastinum,  purulent  thľomboais  of  tlie  righ 
mam  máry  vein,  secondary  pleiiney,  periearditis,  and  períhepatitis,  wttl 
phlebitia  at  pointa  ivliere  venesection  has  been  made. 

In  auotlier  caae  reported  by  Duvemey,  in  1751,  a  coinrninuti-d  fľl 
túre  produced  by  moderate  violence  cauaed  iromediate  deatb  by  laceni 
tion  of  tlie  beart  by  the  fragmenta.  A  yoírog  man  playing  akíttle 
leaiiĽd  forward  after  easting  the  halí  to  watcb  its  eflect  and  fell,  etrikinj 
hia  breaat  úpon  a  stone  and  dying  inatantly.  The  body  of  the  aternum 
waa  hi'oken.  tlie  ľr:igiii<-iits  pľe>sed  inward,  the  pericardiura  opened,  ; 
tlie  right  auriclo  tom  in  tliree  or  four  placea. 

The  course  in  the  leaa  severe  caaes  ia  an  unoventful  one  ;  in  the  only 
uncoinplicated  caae  which  haa  eome  under  ciy  čare,  tlie  patient,  a 
Ctf  BO  yea»,  who  had  received  his  injury  by  the  fall  of  a  tráme  building 
complained  Only  of  pain  on  preasure  and  on  dranhig  a  long  breath,  m 
able  to  lie  úpon  hia  baek  from  the  first,  and  waa  soon  diamiaaed  etired 
but  with  a  slight  pmjeetiou  of  tlie  upper  end  of  the  lower  fragment.  Íl 
pain  and  oppreaaion  are  more  marked  at  firat  they  aoon  diminiah  am' 
disappear,  as  do  alao  tlie  expectoration  of  blood,  dyapna'a,  and  orthop- 
ncea.  In  exceptional  caaca  the  local  reaction  nmy  be  great  and  maj 
lead  even  to  the  ľonnation  of  an  abscess  about  the  fracture.  The  pus 
may  make  ita  way  to  the  surľaee  between  the  fragmenta  or  on  the  sidea 
and  iť  pulaation  ia  conimunicated  to  it  by  tbc  underlying  veaaels  the 
surgeon  may  mistake  u  ťor  a  tranmalic  aneurism.  Iť  it  cullects  upou  the 
posieriorsurface  and  ia  átseharged  impcrfeetly  throngh  a  amall  opewing 
the  Sstllle  may  peraist  indelinitely,  or  the  únnatural  uonditions  may  leai 
to  extensive  earies  of  the  bone.  Both  conditious  rcjiure  treatraent  by 
active  ojwrative  interference. 

Usually  repair  takea  plače  in  from  four  to  eight  weeks,  and  by  a  bony 
callus.  The  persiatence  of  a  certain  degrce  "ť  ilisplacement  ia  nm  mi 
coinmon,  and  in  soinc  oasee  the  deformity  haa  been  extréme.  Une  is 
reported  in  ívbich  the  bono  had  been  driven  in  ao  far  by  the  kíck  of  a 
borae  that  it  was  altnost  in  contaet  with  the  spínal  colnmn  and  left  a 
depresnou  in  front  in  whieh  the  head  of  a  six-year-ohl  ehild  could  rest 
The  diaplacumcnt  bad  porsiated  for  ten  yeara,  but  tlie  patient  was  ])er 
fectly  well  and  there  were  no  notuble  disturbauces  in  respiration  or  cir 
culation. 

Failure  of  bony  union  haa  been  observed  in  a  few  casea,  but  does  no 
appear  to  háve  eanacd  any  ilisiihility  beyond  a  temporary  difticulty  in 
abdiíĽtion  and  adduotiou  of  tlie  arius. 

Gunshot  ťractures  may  be  penetvatingor  non-penetrating.     A  numbcr 
of  illuatrative  cases  of  eacb  kind  are  givcn  in  tlie  Surgieal  Hiatory  of  t] 
Wur  of  tbe  llebellion.     The  lattcr  do  not  differ  materially  from  osa 
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pound  fractures  dae  to  any  other  cause,  but  in  the  formor  tlie  prognosis 

i  s  rendered  very  grave  by  the  assoeiated  lesions. 

Treatment. — The  first  indication  is  to  reduce  šuch  displacement  as 

raay  exist.     This  is  not  always  possible  ;  the  most  intclligently  directed 

ctnd  persistently  conducted  efforts  háve  soraetiraes  failed.     The  usual 

inethod  is  direct  pressure  úpon  the  projecting  fragment,  aided,  espe- 

cially  when  there  is  overriding,  by  traction  úpon  the  two  pieces.     The 

traction  mu3t  be  made,  in  part  at  least,  through  the  muscles  attached 

to  the  ends  of  the  bone,  and  is  accomplished  sometimes  by  resting  the 

back  úpon  some  rather  firm  object,  as  a  cushion  or  box,  and  bending  the 

head  and  shoulders  forcibly  backward.     At  the  samé  time  the  patient 

may  be  directed  to  také  a  full  inspiration,  and  the  surgeon  presses 

downward  against  the  upper  edge  of  the  lower  fragment  if  that  one,  as 

is  usual,  projects,  or  he  draws  this  fragment  downward  by  taking  hold 

of  the  projecting  ribs  that  are  attached  to  it.     Various  raodifications  of 

the  pian  háve  been  employed  but  all  háve  the  sarae  fundamental  idea, 

that  of  traction  in  opposite  directions  úpon  the  fragments  by  forcible 

bending  of  the  body  backward. 

A  number  of  operative  methods  háve  been  proposed  for  use  in  those 

cases  in  which  tlie  displacement  cannot  be  reduced  by  manipulation, 

šuch  as  to  raise  the  depressed  fragment  by  a  sort  of  gimlet  screwed  into 

it,  or  by  an  elevátor  or  blunt  hook  passed  under  it  through  an  incision, 

or  to  cut  away  the  projecting  portion  with  the  knife  or  trephine,  or  to 

press  it  back  with  a  rod  carried  directly  down  to  it  through  an  incision. 

Most  of  these  remain  as  suggestions  that  háve  not  been  put  to  the  test. 

One  čase  has  been  already  mentioned  in  which  the  ensiform  appendix 

was  drawn  forward  successfully  by  raeans  of  a  blunt  hook  passed  into 

the  peritoneal  cavity  ;  in  another,  of  fracture  at  the  upper  part  of  the 

8ternum  with  depression  of  the  lower  fragment,  an  incision  was  made 

with   the  intention  of  introducing  a  hook,  but  the   pleural  cavity  was 

opened  and  the  surgeon  felt  it  necessary  to  close  the  wound  immediately. 

In  another  the  upper  fragment  was  raised  to  the  proper  level  by  screw- 

ing  a  sort  of  gimlet  into  it  and  drawing  it  forward,  but  it  afterwards  sank 

partly  back  again,  and  a  second  attempt  to  raise  it  was  defeated  by  the 

tearing  out  of  the  screw.     In  a  compound  fracture  caused  by  a  blow  with 

a  bayonet  the  depressed  fragments  were  raised  with  a  spatula  and  one 

of  them  was  entirely  removed.     The  patient  recovered  after  two  narrow 

escapes  from  death  by  hemorrhage. 

Unless  the  displacement  is  actually  causing  dangerous  or  distressing 

symptoras  these  methods  of  removing  it  by  operation  are  not  justifiable, 

because  they  carry  with  them  risks  that  should  not  be  lightly  run.     The 

pleural  or  abdominal  cavity  cannot  be  opened  without  dangcr  of  setting 

up  a  fatal  inflammation,  and  the  conversion  of  a  simple  fracture  of  the 

8ternura  into  a  compound  one  exposes  to  the  chance  of  suppuration  within 

the  anterior  mediastinum.     On  the  other  hand,  the  displacement  usually 

involves  no  disability  and  no  apparent  or  noticeable  deformity. 

The  subseíjuent  treatment  consists  in  iramobilization  of  the  chest,  and, 

if  necessary,  in  the  use  of  measures  to  allay  local  inflammation  and  to 

prevent  coughing.     A  convenient  dressing  is  a  broad  flannel  bandage 

pinned  tightly  about  the  chest  after  forced  expiration,  or  bands  of  adhe- 
20 
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sive  plaster  extending  from  side  to  side  across  the  front  of  the  chest  and 
covering  the  entire  length  of  the  stemum. 

The  trephine  has  heen  occasionally  used  to  seek  for  and  evacuate  an 
abscess  supposed  to  háve  formed  behind  the  bone,  but  most  aúthorities 
decline  to  recommend  the  measure,  because  of  the  uncertainty  of  the 
diagnosis,  and  advise  that  the  surgeon  should  wait  for  the  pus  to  make 
its  appearance  either  between  the  fragments  or  on  the  side.  Agnew1 
did  the  opera tion  once  and  with  a  satisfactory  result,  but  adds  that  he 
thinks  it  is  better  to  wait.  The  justification  for  delay  mušt  be  found  in 
the  difficulty  of  making  the  diagnosis,  and  as  the  risks  attendant  úpon 
the  operation  when  performed  with  antiseptic  precautions  are  certainly 
less  than  those  arising  from  a  confined  and  growing  abscess  I  should  not 
hesitate  to  do  an  exploratory  trephining  if  the  symptoms  indicated  the 
presence  of  pus.  The  proper  pian  to  pursue,  in  my  judgment,  would. 
be  to  remove  the  disk  of  bone  without  division  of  the  periosteura  on  the 
posterior  surface,  and  then  to  seek  for  pus  by  puncturing  in  different 
directions  with  an  aspirating  needle. 

1  Surgery,  vol.  i.  p.  860. 
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TiIESE  are  among  tlie  comrnonest  of  all  fractnres,  constítuting  accord- 
ing  to  'litľťivnt  snmstichms  tVom  ten  to  cightecn  percent.  Tlms,  ac- 
corďmg  to  Malgaijiiie,  of  'J:'"">S  fracturcs  at  tlie  Hotel  Dieu  2'V.',  were  of 
the  ribs :  of  22Í5  at  Giiv'u  Hospitaľ  222  were  of  the  ribs ;  and  of 
51,938  at  the  Londori  Hospital,1  including  "  out-patierits,"  Hitil  were  of 
the  ribs,  or  about  10  per  cent.  According  t<>  Malgaigne  fraomres  of  tlie 
ribs  are  almoet  unknown  in  infancy  and  cli'ddhood,  his  stutiítica  contain- 
ing  only  three  oasea  below  the  aga  of  tweniy  yeara.  Coutou9  says  that 
of  140  fractaree  in  cuildren  obaerred  by  him  at  the  Ilópital  St.  Eugénie 
dariog  ono  year  the  rihs  were  hroken  onlj  OBCe,  and  tliat  time  by  the 
naaaage  of  ■  heavily  laden  wagon  across  rhe  chest;  several  rihs  were 
broken,  the  fractnres  were  inconifilete  and  were  recognúed  only  at  the 
autopsy.  Íle  reľers  also  to  a  confirmatory  statement  by  Marjoliu  to  the 
cffeet  tliat  lie  had  not  seen  more  than  Uvo  or  tliree  fractnres  of  the  ribs 
in  600  or  900  eases  of  fractnre  observed  ín  ululdren.  I  havo  myself 
uhscrved  one  čase  in  a  ehild  9  years  of  age  which  was  not  recogniaed 
unti!  aft-T  an  abscese  had  lormed  and  exposed  the  ticcroeed  fragtnanta  ; 
and  takinj;  tliat  faet  and  Coulon'a  autopsy  into  consideration  I  um  in- 
clined  to  believe  tliat  fracturea  of  tlie  ribs  in  children  may  be  more  coni- 
mon  than  ia  supposed,  Imt  are  overlootced  becauae  incompletc.  Tliey 
are  múch  more  conmion  in  men  than  in  wonícn. 

Pathology. —  Fracturea  of  the  ribs  may  be  partial  or  complete.  úmple 
or  COmpounä,  aingle  or  multiplc.  ľartial  fracturea  may  be  constituted 
either  by  a  tissure  involving  only  one  of  the  borders  of  the  rib  and, 
parbapa,  ■eparating  entirely  a  loogex  or  ahorter  fragment  of  that  horder, 
or  by  an  ínfractíon.  The  fornier  ia  uncommon  ;  it  was  ohserved  poat- 
iiiortem  in  connection  with  complete  fracture  of  other  riba  by  ListVanc 
in  a  ease  quoted  bj  tóalgaigne,  and  was  also  produced  experimentally 
bj  the  lutter.  The  fracture  in  Lisfranc's  čase  is  deseribed  as  a  longi- 
tôdinal  one  running  for  one  and  a  halť  or  two  inehes  along  the  lowM 
border  of  the  ihird  rib ;  that  in  Malgaigne's  circumscribed  a  fragment 
of  the  lower  border  of  the  fifth  rib. 

Infractions  are  siniilar  to  those  seen  in  the  long  bones,  that  is,  thero 
ia  complete  fracture  on  only  one  side  of  tlie  rib ;  the  periosteum  is  uswally 
untom.  Tliey  eonstitute,  as  a  role,  only  a  ulight  injury,  aml  are  there- 
fore  seldom  aeeu  post-mortem,  except  wben  assocíated  with  other  frac- 
turea of  tlie  ribs,  or  with  other  injuriea,     A  remarkahle  casc  of  death 

1  Hohncfl's  Syfiii-m  of  Siirgcry,  Am.  ml.,  v«l.  i.  p.  747. 

i  Bm  TabU  uti  p.  tí. 

*  Trnilí  dťä  Fnuturus  dbtl  l«i  Eiifiul*,  IBM,  p.  57. 


308      KRACTl/KES    OF    THE    KIB8    ANB    THEIH    CARTILAGE3. 

by  hcmorrhage  after  partíal  fracture  of  the  eighth  rib  is  ijtioted  bv  Gurlt 
froín  the  Lonám  Medtad  Tinui  and  Oazette,  18ff0,  vo],  ii.  p.  BOT. 
The  fracture  waa  causcd  in  a  man,  thirty  yeara  old,  by  ;i  blow  »iili  a 
light  cane,  which  leí't  no  mark  úpon  tlie  sui'í'ace.  Symptoros  of  collapse 
boos  appeared,  and  death  in  seventeen  hours.  Fiľe  pints  of  Uood  woro 
found  in  the  right  plenral  cavity,  and  appeared  to  háve  oome  froaa  .1 
emiill  rent  in  the  pleura  corresponding  to  a  fracture  of  tbc  inuer  surface 
of  the  eighth  rib,  about  two  inchea  irom  its  an tenor  end.  A  bdiD 
hraucti  waa  found  to  leave  tbc  intercostal  artery  close  to  the  rent  and  to 
pass  toivanl  jt. 

LVuiijilťte  fructures  may  be  transverse,  oblíuue,  irregular,  or  d 
and  umy  be  limited  to  a  single  rib,  or  may  involve  all  the  tme  onsa  on 
one  siilc,  and  in  some  cases  even  ina.ii y  on  botb  sides.  The  centrál  ribs 
arc  the  ones  most  froijuently  hroken,  while  the  first  and  the  floating  riba 
almost  always  escape.  The  fracture  may  oceupy  any  part  of  the  rib  ; 
Malgaiguc  thinka  it  is  more  conuuon  in  the  anterior  portion  than  elsc- 
where,  and  Hamllton  says  hia  oivn  observation  confirms  this  opinion. 
AgQew,  011  the  contrary,  saj'9  it  doea  not  accord  with  hís  experienee  of 
oasea  treated  or  speciuions  examined,  most  of  which  sbowed  frftOtare  in 
the  poaterior  half.  Malgaigne  says  he  never  knew  a  čase  of  eoinminutiou 
exeept  111  gnnshot  fractures,  and  was  never  able  to  ]iroduce  it  expert' 
meuially. 

The  perioateum  may  remain  untorn,  and  the  fragmente  preserve  tlieir 
retations  to  cach  olhcr,  or  they  may  fonn  a  re-entrant  or  a  Bslient  angle, 
or  override  each  other  by  their  sides  or  edges.  lf  aeveraJ  ribs  arc 
broken  completely  or  partialiy  at  the  samé  ti  im*  and  forced  inward,  the 
depression  may  remain  both  broad  and  deep.  Overridiug  of  tlie  ťrapmciita 
is  ímpossihle  unless  sevcral  l-iba  áre  broken  at  the  samé  time,  for  the 
musení ar  and  fibroua  attachments  of  the  adjoimng  ones  hold  Úie  frag- 
■Beate  in  plače,  and  the  ribs  above  and  below  aet  as  spliuts  to  prevent 
shortcnmg.  When  several  ribs  are  broken  at  the  samé  tíme  tlie  side 
uinks  in,  and  thus  slmrtening  and  oveľriding  are  inado  jumsíIiIc.  In  at 
leaal  five  cases  of  double  or  multiple  fracture  of  one  or  several  ribs  the 
intermediate  píece  or  pieoee  háve  bcen  ao  loosened  that  they  moved  In 
and  out  with  every  inspiration.  Miilguignc  ipiotes  ono  of  theae  cases  as 
a  very  exceptional  fact ;  Gurlt  gíves  the  detaila  of  tíve  additional  one*, 
two  of  which  I  reproduee  briefly. 

Míddeldorpf  saw  a  woman,  sixty-three  yeara  old,  with  an  extensive 
multiple  IVaeture  of  the  ribs  on  tlie  nght  side,  caiised  by  a  ľall  npon  the 
edge  of  a  tnb;  there  was  extensive  einphyseina  of  the  nght  half  of  íha 
body,  and  hemothorax.  At  each  inspiration  the  side  of  the  tho 
drawii  in,  and  at  each  expiration  it  was  forced  out  again.  Recovery  in 
fifty-fout-  iliiys. 

Wntier  and  C.  O.  Weber  saw  a  man,  fifty-six  yeara  old,  over  tbc 
right  half  of  whose  chest  a  heavy  cart  had  passed  from  helow  upward, 
breaking  all  the  ribs  on  that  side  exeept  the  firat  and  tbc  last,  most  oľ  the 
fractures  heing  double,  and  the  internieiliate  fragment  correspnnding  in 
length  to  the  "hreadtli  of  the  wheel.  The  fragmente  of  tlie  tiťtb,  aixtb, 
SĽitiith,  and  cightli  ribs  were  entirely  loose,  aud  raoved  in  and  out  with 
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a  distinctly  audible  crepitation  each  time  the  patient  breathed.     The 
patient  died  on  the  third  day. 

In  compound  fractures  the  wound  is  rarely,  if  ever,  caused  by  the 
projection  of  the  broken  end  of  the  rib,  but  ahvays  by  the  object  which 
produced  the  fracture. 

The  complications  include  injuries  to  the  muscles,  which  are  rarely 
important.  to  the  intercostal  arteries,  and  to  the  thoraeic  and  abdominal 
viscera.     The  intercostal  arteries  appear  to  be  very  rarely  injured  ;  one 
instance  has  been  mentioned  already  in  which  hemorrhage  from  a  small 
branch  of  the  artery  followed   incomplete  fracture  and  caused  death. 
Gurlt  gives  three  additional  ones,  two  of  which  terminated  fatally ;  in 
the  remaining  one  an  aneurisra  formed  which  was  cured  in  about  six 
^eeks  by  pressure,  rest,  and  restricted  diét.     Laurent1  quotes  another 
of  a  man  twenty-nine  years  old,  who  was  standing  with  his  breast  rest- 
i  ng  against  the  edge  of  a  bridge,  when  a  friend  sprang  unexpectedly 
lapon  his  back.    It  caused  extréme  pain  in  the  breast,  and  an  elastic  puí- 
sating  tumor  formed  at  the  spot.     Twelve  days  afterwards  the  breast 
^svas  as  large  as  that  of  a  woman  twenty  years  old ;  its  border  was  hard, 
5-ts  pulsations  plainly  visible  to  the  eye ;  it  was  not  diminished  by  pres- 
sure, and  gurgling  was  heard  in  i  t  on  auscultation.     Fracture  of  the 
:Äourth  rib  was  recognized.     It  was  treated  by  repeated  bleedings,  with 
"internát  administration  of  ice,  ergot,  and  digitalis.    Two  days  afterwards 
'the  patient  had  a  sudden  attaek  of  suffocation,  with  small  pulse  and 
xiausea,  and  the  tumor  disappeared,  leaving  only  the  hard  border ;  at  the 
point  of  fracture  was  a  gap,  into  which  the  index  finger  could  be  intro- 
<iuced,  and  where  pulsation  could  be  felt.      The  right  arm  had  been 
paralyzed  since  the  preceding  day.     The  patient  remained  very  ill  for 
three  days  and  then  slowly  convalesced.     In  March,  18G8,  Panas2  men- 
tioned, in  the  course  pf  a  discussion  in  the  Sociétz  de  Chiruryiť,  still 
another  fatal  čase,  which  had  come  under  his   observation  ten  years 
hefore. 

A  wound  of  the  pleura  and  of  the  lungs  is  a  rather  common  compli- 
cation,  and  is  generally  caused  by  thč  sharp  end  of  a  fragment,  but  in 
some  cases  fatal  injury  of  the  lung  has  been  caused  by  tlie  crushing 
effect  of  the  external  violence  actiug  through  the,  perhaps  unbroken, 
ribs  ;  the  thorax  is  corapressed  by  the  force,  and  the  lung  is  put  úpon 
the  stretch  in  šuch  a  manner  that  it  is  actually  tom,  not  perforated  by 
the  bone.  The  čase  quoted  from  Coulon  at  the  beginning  of  this  chap- 
ter  illustrates  this  point,  the  fractures  were  incomplete,  but  the  lung  was 
tom  in  two  places,  one  rent  being  in  the  upper  lobe,  the  other  at  the 
bottora  of  the  fissure  between  the  upper  and  middle  lobes.  Legros  Clark8 
mentions  two  similar  cases ;  in  one  the  sixth,  seventh,  and  eighth  ribs 
were  broken  near  their  angles  by  a  blow  from  the  shaft  of  a  wagon,  and 
there  was  a  large  rent  across  the  lung,  but  no  perforation  of  it  by  the 
ribs ;  in  the  other,  a  child  that  had  been  run  over,  the  lower  lobe  of  the 
lung  had  been  tom  almost  across,  and, "  although  some  ribs  were  broken, 

1  Des  anévrysmes  compliquant  les  Fractures.     Theso  de  Paris,  1874. 

2  Gaz.  des  Hôpitaux,  1868,  p.  180. 

*  Diagnosis  of  Visceral  Lesions,  pp.  208  and  209. 
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tlie  pleura  waa  not  woanded."  The  consequencea  of  tlie  wound  vary 
ivith  ite  bim  and  with  tlie  relations  existing  hctwi_-eti  tlie  lung  aad  ihe 
thoracic  wall.  If  t  bese  lalterare  normál,  that  in,  if  tlie  lung  is  not  udhe- 
rent  at  tlie  wounded  part,  air  and  blood  escape  niore  or  lesa  tYeek  bito 
thť  ptooral  carity,  and  the  lung  onlbipscs;  if,  on  tlitf  otlier  hand,  thfl  long 
is  adherent.  the  escaping  air  makes  its  way  into  tlie  meshes  of  tlie  con- 
nective  tissue.  and  may  spread  througli  tlie  medián!  in  u  m,  undcr  tlie  peri- 
cardium  and  pleura,  and  into  tlie  interlobular  tissue  of  tlie  lung  itself  and 
tlie  Bubcutaneow  tiaaue  on  tlie  surfacc  of  tlie  body.  Emphysema  of  tlie 
lurfaoe  maj  be  produo&d  alao  tťhen  tbc  lung  is  not  adherent;  tbc  air 
whích  haa  ascaped  into  and  tilled  the  pleural  cavityis  forced  by  tlie  con- 
traction  of  tbe  chest  doping  expiration  oat  through  the  opening  at  tlie 
fracture,  and  its  plače  is  supplied  at  the  next  iospiration  by  freah  air 
drawn  in  through  tbe  wound  of  the  lung,  and  thua  n  sniall  ipianti'y  M 
pnntped  into  tlie  oater  cellnku-  tisine  at  each  respiration,  and  tbis  will 
coatínae  antil  one  or  the  other  opening  is  elosed  by  a  clot  or  exndalíou 
or  a  cluinge  in  the  relations  of  itswalla.  The  Ebllowing  eases  will  aerve 
as  illn^  trati  ons  :— 

1.  A  man1  reecived  a  violeut  lilow  in  the  side  from  the  pole  of  a 
ingot)  :  Uits  waa  followed  by  eoughing,  slightly  bloody  expectoration, 
gymptoma  of  auŕľocation,  alraost  imperoeptible  pulee,  and  livid  lao1.  A 
Biroamscribeil  tumor  :<|  ']í-.-.ri  ľi.'il  aliout  an  inch  from  tlie  verlebral  coluinn, 
and  hecatnc  tanae  at  eaoh  cough,  with  a  sound  like  that  "i"  eselosed  air, 
Kmjihyseniii  xpread  over  the  breast  and  hack,  and  was  relieved  by  scari- 
fieations  through  which  the  air  eacaped  with  a  hiastng  aound.  The 
paroxysnia  of  coughiug  beeame  more  frctjuent  and  violent,  tlie  dyapnoM 
inereaaed,  and  death  took  plaec  on  the  third  day.  The  autopsy  showed  an 
obiique  ľnieture  of  tbe  "  seeond  and  third  last  ribs"  (eigbtb  and  niuí'i  :  i, 
twn  ftnger-breadths  from  their  articulation  with  the  spino  :  there  waa  ari 
openiug  aa  large  aa  tlie  end  of  tbe  finger  in  the  interoostal  masclee  and 
pleura,  and  a  wound   in   the   lung  corresponding  exaetly  to   one    OÍ   tbe 

brokea  tiba. 

2.  Au  obi  maiť  was  thvown  down  and  trodden  tinder  foot;  several 
ribs  were  brokcn,  and  there  was  enoimous  emphysema  of  tbe  body  and 
neek  with  great  dyspuoca,  bloody  expectoration,  and  sinall  pulse.  The 
autopsy  sliowed  a  large  .juantity  of*  air  in  the  anterior  and  posterior 
medustina  and  thrnnghoiu  tlie  iiiterlobulai'  eniineetive  ú.^ue  n  f  tlie  lung  ; 
tbree  ribs  were  broken  on  the  right  side,  and  there  was  a  deep  laeeration 
of  the  right  lung. 

3.  A  man3  was  crushed  between  two  railway  ivagons,  and  sustaíned 
tVuitiiie  of  ľne  ribs — seeond  to  sixth — in  front  and  bebind,  with  extréme 
prohingedeollapscand  expectoration  of  blood  and  mucus.  A  tumor  la  rger 
tlmn  an  influtcd  sheep's-bladder  appeared  over  the  aeat  of  the  fracture, 
waa  diatended  at  each  respiration,  and  Bpread  over  more  than  half  tbe 
body.  Several  puncturea  were  made  and  a  bandage  applied ;  as  the 
latter  did  not  properly  restrain  the  rising  end  of  the  seeond  rib  a  spring 

1  i  liľ-tni].  ľ;ii(inl.>Ľiľ-il  [nijiiiriea  and  Obscrvations, 

'   [iiii.uyti-fli,  Lľ.;iiliJí  llralus,  'lá  wi.,  Tol.  ii.  p.  210.     (Gnrlt.) 

■  Provineial  Med.  and  áurg.  Journal,  1SS1,  j>.  4SS. 
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truss  *as  added,  and  tlie  fractured  ends  were  thus  kept  in  nppositíon. 
The  patient  expectorated  a  oonsiderable  quantity  of  pus  streaked  wíth 
blood,  but  made  a.  coni piete  reeovery  in  aix  weekd. 

Wonnds  of  tlie  heart  are  mueh  rarer,  aiul  even  more  dangeroua.  Gnrlt 
eolleeted  ŕi\  cn^es,  in  oni  y  ťour  of  whieh  tlie  wouiid  of  tlie  heart  appears 
in  háve  been  caused  by  tlie  broken  rib ;  in  tlie  othcr  t*0  it  appeara  to 
háve  been  caused  by  tlie  compresaion  of  tlie  heart  between  tlie  anterior 
eheat-waU  and  the  vertebral  eolnmn,  í'or  tiie  pericardium  wu  nntoro. 
Tiio  tne  i'i>ll"wiim  i-;n..-s,  ťruiii  tliĽ  JhiliUu  ■f'urnal  <•/'  SŽadieal  Seii  «■■•■,.■. 
ls:;7.  toJ.  ii,  ]>.  l"4,  illuatrata  the  two  rariaties: — 

A  brewer's  man  fell  nnder  a  heavily  ladan  dray,  which  paaaad  over 
his  cheat.  Ho  wm  liľiľ'l  iip,  Ľotiiplaincd  of  pain  and  weakneaa,  but  wu 
able  to  šitou  tlie  side  of  tlie  dni  y  and  drive  tlie  liorse  foľ  nearly  an  bour, 
«  l,.!i.  beiog  in  tlie  neighhorhood  of  a  hospital,  he  thought  he  would  get 
l.iiii-.  Íl  examined.  íle  nalked  in  and  lay  on  a  beil,  but,  on  turning  on 
hía  side,  be  suddenly  expired.  At  tlie  autopsy  "it  was  f'ound  that  tlie 
fiftli  rib  waa  fractured,  and  that  tlie  extremíty  of  one  portioii  had  pene- 
trated  tlie  pericardium  and  right  aurielc  of  tho  heart;  it  filled  up  tliĽ 
Ik-riViratioii  oť  tlie  pericardium,  but  hail  freed  itselť  froín  tlie  heart."  It 
waa  thoaght  it  li:ľl  remained  in  tlie  heart  nútil  tho  Mŕtva)  at  the  lioa- 
pital,  and  that  the  sudden  ileath  waa  oaiiaad  l>y  a  ehanga  in  tta  poaition 
that  ullowed  tbc  blood  to  asoape  into  tlie  perícardia-1  eac. 

.  A  (román  waa  oruahed  betweana  nail  and  a  heavily  laden  cart  and 
■  Lin- L  aluioít  iiiituntly.  Several  ribfl  were  broken  and  ■Iriven  into  the 
lungs.  "The  perioÄrdiua  waa  distended  with  blood,  the  superior  vena 
cava  having  been  tom  alnioat  eorapletely  across  froín  tlie  right  aurielc." 

There  are  a!so  a  few  cases  on  reeord  in  ffbiofl  a  broken  riti  has  perfo- 
rated  tlie  diapbragna,  and  even  jiijurcd  aome  of  the  abdominal  viscera. 
Mur:::m  preseiitťd  to  iba  Patbological  Society  of  London  tiie  apecLoana 
obtainod  at  the  autopsy  oť  a  ranu  wlio  had  died  in  Conaetjnenoe  of  a  EaU 
ťľniii  a  beight  of  twentj-five  feet.  The  sixth  rib  had  perforatcd  the 
pleura,  the  edge  of  the  lung,  the  diaphragm,  tlie  ileum,  and  tiie  spleen. 

Etiotogy.— Fracturea  of  the  ribs  may  he  caused  by  museuiar  actiou 

ixternal  ríolence.     Violent  ooughfag  has  aaaaad  fraotuie  several 

ruín-,  aneexing  once,  turning  in  bad  twice,  an  effint  to  avoid  falling 

while   walking  ouer.  .iml  tlie  exertion  niade  in  slraightening  a  scythe 

btada  onoe.      Ľsually  it  U  one  of  the  lower  ritaa  that  is  thua  broken,  but 

n  oaa  happened  also  to  the  fourth,  fifth,  and  auta.     While  eome  of  the 

pativnta  háve  been  old  and  decrepit  and  tlieir  Ijmiiuí  possihly  more  fragite 

than  usual,  othera  háve  been  yomig  and  rigorous.     Malgaigne1  elaims  to 

bare  obacrved  a  Bort  of  aenila  atrophv  in  the  rilu  allĽetiiig  Ľspeei.dly 

.ii:kiieas  and  makiug  tliem  múch  more  liabk-  to  break ;  he  sa-ra  it 

íl  Pound  alwo  in  ('■■iiiľ'.iniii  with  eeľtain  alľeetion.s  oť  the  tlioraeic  wall  or 

;'.nd  that  he  liad  secn  it  in  a  čase  oť  piilmouary  empliyseiiLi  and 

in  one  oť  canccr  oť  tlie  breaat.     In  the  latter  ca.se  the  tumor  did  not  in- 

volve  either  the  muBoIea  or  the  ribe,  yet  tho  tlácknoss  oť  tlie  latter  vaj 

not  more  than  onc-tiiird  or  one-fouräi  that  of  tho  ribs  of  tho  oppoaite 


'  Loc.  cit.,  vul.  1.  p.  427. 
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By  far  tlie  most  common  cause  of  fraeture  is  externá]  violence,  by  a 

blow,  ťall,  or  .  xc.'ssive  pressure.  Tlie  fraeture  may  be  direct  or  indi- 
rect,  tlie  forme  r  bcing  perhaps  more  common  in  advancod  life  l 
of  tlie  1«B8  elasticity  of  tíie  hone,  but  it  is  not  often  Basy  to  dwtinguish 
between  tbeso  two  varieties.  In  double  fractures  one  is  often  direct.  It 
has  been  claimed  on  theoretical  grounda  tliat  in  indirect  ľraetures  caused 
by  pressare  úpon  or  near  tlie  sternal  ends  of  the  ribs  tlie  bone  would 
_>■  i l ■  1 . 1  noru-  its  centra,  at  its  polttt  of  greatest  carvatare  ;  but  thía  visw  is 
not  supported  by  clinical  or  experimentmi  facts.  On  tlie  contrary,  tlie 
fnietuie  is  ťouml  múch  more  ťroquently  in  cither  tlie  anterior  or  the 
poeterior  third,  and  indeed  the  point  of  greatest  rrequency  aeatna  to  be 
v-'ľy  near  that  nt  whieh  the  force  is  received,  an  mcb  or  two 
outer  side  of  tlie  stenial  end  of  tlie  bone. 

Gurlt  gives  in  conueetion  with  this  two  cases  of  fraeture  of  the  twelffcb 
rib,  one  direct,  the  other  indirect,  and  as  tliey  are  tliought  to  be  the 
only  instancea  on  record  I  reproduce  tliem  hen. 

A  girl  23  ycars  old  broke  tho  twelťih  ríh  on  the  left  side  by  fallmg 
agúnat  the  edge  of  a  step.  Tho  frsetare  waa  two  or  three  ínchea  from 
the  Špine,  there  waa  inuoh  pain  and  erepitation.  Recovery  with  notable 
displaeement  in  íbur  weeks. 

Legouesť  saw  a  čase  of  indirect  fraeture  of  the  left  twelftli  rib  in  a 
man  48  years  old,  caused  by  a  fall  againat  tlie  edge  of  a  table.  Th* 
pain  at  first  was  severe  ;  on  the  following  dav  he  was  found  in  bod  lying 
npon  bis  right  side  with  hís  hoad  and  shoiihíera  well  raised  and  broath- 
ing  carefully  and  with  short  inspirationa.  Every  niovement  uaosed  pain  ; 
there  was  au  eeehymosis  over  the  anterior  third  of  the  rib  at  the  point 
where  tlie  blow  was  recoived.  ]!y  pressing  upun  the  end  of  [he  rib  dis- 
tiuet  erepitation  could  be  made  out  at  the  junetion  of  the  poatertoi  and 
tdle  tliirds. 

Ä'ymptoniK. — The  aymptoms  of  fraeture  of  the  rib  in  tlie  lesa  severe 
easea  are  Hkely  to  be  nbacure.  There  ia  often  acute  pain,  catching 
FOBpiration,  and  cough  dne,  according  to  Legros  Clark,  probahly  t<<  pres- 
súre  úpon,  or  ínjary  to,  tlie  intoroostal  nerve,  especially  if  tlie  fraeture  is 
íu  the  posterior  portion  of  the  rib.  Pain  is  provoked  by  pressure.  in- 
apiration,  coughing,  sneezing,  and  certain  niovementa  of  the  body.  but 
tma  niay  alao  be  the  result  of  a  simple  oontnsion  without  fraeture.  If, 
boweverj  it  oan  be  detertnined  that  the  pain  ia  felt  at  a  point  more  or 
len  distánt  froín  that  úpon  which  the  blow  fell,  the  faet  pointa  strongly 
toward  indirect  fraeture.  The  samé  may  be  said  "ľ  eeeliyniosia  ;  it  may 
be  dne  to  contusion,  but  if  found  at  a  dištance  ia  a  sign  of  fraeture. 
Abnormal  mobility  ia  sometimea  present,  but  tlie  elasticity  and  mobility 
of  the  ribs  make  its  recognition  uneertain.  It  may  sometimes  be  made 
out  by  placing  a  fiuger  on  e  ach  side  of  the  auapeeted  fraeture,  and  press- 
ing  alternately  with  one  and  the  other.  The  samé  manipulation  may  pro- 
duee  erepitation,  but  usually  tbis  is  more  readily  rccognized  by  placing 
the  hand  flat  npon  the  chest,  and  pressing  slightly  at  diffcrcnt  pointa,  or 
askitig  tho  pationt  to  cougb  or  draw  a  long  breath.  It  may  ako  be 
heard  somoticues  on  auseulutiou  of  the  chest,  in  the  usual  mauuer,  and 

'  Gazetle  des  llóyitnux,  1859,  p.  6E. 
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mny  be  accompanied  after  a  daj  or  two  by  a  pleuntic  ťriction  sound, 
tlie  result  of  a  pleurňy  excited  by  tlie  traumati.-im,  mul  iisually  Hmited 
in  area  io  its  imtnediate  neišli  bnrlmod.  Tlie  dimeuUy  oť  deteoting 
eitiier  erepitation  or  abnormal  mobility  is  even  greater  at  those  pointe, 
ivlinv  the  riba  fcre  covered  by  a  thick  muscular  layer,  or  when  there  is  in- 
flammatory  sivelling,  extravasatinn  of  blood,  or  emphysema.  It  h  not 
uneoramnii  ťor  tlie  patient  hinisolf  to  recogni/o  the  cicpitation.  Maljrru^iiu 
saw  a  casc  iii  wbieli,  after  ťracture  of  tlie  niiith  rib,  erepitatimi  ooiil-l  be 
bmrd  by  those  Btandtňg  oear  tlie.  patient,  whenwer  be  made  oertain 
rnovenients  or  drcw  ;i  dftCp  breath ;  and  he  reťers  to  another  in  whicb 
tbu  pulsations  of  the  licart  produced  the  sama  effect.  EmphyeeoM  i-. 
in  i  tael  f,  a  verv  pOBÍtire  -ň^n  of  injury  to  tlie  lung  and  of  ťracture  of  a 
rib  iľ  there  is  no  peuctratiiig  woutu.1  to  aceount  for  it  otherwise.  Pneii- 
mothorax,  or  hemorrhage  in  to  ihfl  pleural  cavity  from  a  lacerated  lung 
Oi  m  intercostal  artery  mny  be  present  in  atiy  oľ  the  severercases  ;  and 
blondy  expectnration,  which  ako  pointa  toward  fracturc,  maj'  bi  preaent 
in  sligbt  cases,  and  is  not  iutrcpioiitly  absent  in  grave  ones. 

Tlie  symptoms  of  partial  ťracture  or  iufraction  are  Bi'ldom  de  fi  nite 
BDOOgb.  l"  pcrmit  a  pošití  ve  diagnoaís. 

The  OOuree  of  a  simplu  uneomplicated  fraotOH  is  usually  OjtlHe  nn- 
eventťtil ;  tlie  patient  remains  ipiiet,  sotnetimes  keeping  lii.s  bol,  and 
breathes  careťully  and  stiperfieinlly  to  avoid  pain ;  after  three  M  foar 
W«#ks  he  fimls  tbe.se  precautions  unneceasary,  and  the  surgeon  ťm-U  ob 


cxnmination  tliat  tbc  local  tcnderness  bas  disappeared,  and  that  crepita- 
tion  and  mobility  can  no  longOT  be  detected.  Union  hy  a  bony  oallttS 
lifctt  plače  almost  invariably,  noUvithatanding  the  defective  immobilin- 
tíon  oi  the  parte,  but,  ab=  a  consequence  of  the  latter,  the  callus  is  likely 
to  be  htrge,  and,  when  two  or  more  ribs  háve  beon  brnken.  t"  snite  the 
it^oining  ones  by  a  brid^c  of  new  ťormation  (fig.  1511).  Solidity  is 
Sni  by  ati  enBheathing  eallus,  and  tlie  úniou  between  tbc  ťrac- 
tineil  Burfaeea,  eveti  when  tbey  are  in  apposition,  may  rcmain  tibrous  ľor 
severa!  montlis.  Failure  of  union  is  rarc ;  Malgaigne  had  w>  ftith 
only  ioitanea  and  had  heard  oť  only  one  Other.  Tlie  IftttOl  ffll  Found 
úpon  a  cadaver,  and  was  a  čase  of  reál  pseudarthrosis  witb  capsule  and 
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synovia!  membráne.     Paulet,1  bowe-ver,  mentiona  four  additiona]  eaaea, 

and  claine  iljiit  it  u  by  no  means  so  uncomnion  ;i-  Mnl^d^m  supposeil. 

Diaplacement  npward  or  downward  of  one  or  more  of  the  fragment  s 

maj  lôad  to  iu  úniou  with  tlie  luljomiug  rib,  or  to  the  formationoť  a  í&tenJ 

Fig.  159. 


j.iint  Kľtween  tliem,  as  in  the  next  ľoUmvin^  čase,  and  in  tlie  speeimen 
of  theforearra  represented  in  figúre  7^1:  «r.  if  ňiljnining  rihs  ure  di-splaeed 
in  opposite  direetiona,  u  gap  umy  bc  left  betwoen  tliem  which  maj  lead 
U)  hernia  of  the  liinf;,  :iw  in  the  following  ease  whieh  is  recorded  in  tlie 
ti.i  ■:.)<,-  M,' •!  !<■«!<  ■!•■  J 'mi  s,  l,s::-j,  p.  485,  ;uni  pictured  in  Oruveilhier'i 
Atlat  ď  Anatómie  Patkofogiqme, 

The  patieut  diód  at  the  age  of  (S2yeara  ;  in  hía  youth  ha  nad  ínatained 
:i  Prac  túre  of  tlie  rtbs  by  beinj:  erushed  bľtueon  the  pole  of  a  wagon  and 
a  wall.  Betwoen  tlie  tliird  and  fonrth  riba  on  the  rigtit  sida  aear  the 
atarnum  ":i*  :i  raductUa  tumor  compoaedof  normál  [ang  andaontaíned  u 
n  iviil  heniial  sac.  The  Brat  rib  Waa  intact,  tlie  sccond  and  thiľil  were 
broken  abont  three  inehes  ťrotn  thcircaľiilii.ire*  with  di^phieement  itiward 
of  the  anterior  fragment,  overriding,  and  a  vertical  displaceuient  that 
brongh!  tlie  posterior  fragmente  into  contact  and  led  to  tlie  ľormation  of 
■  Calae  joint  betweeo  tnem,  The  fonrth  rib  waa  bent  sharplj  dovrnward, 
foruiing  the  lower  limit  of  n  gap  that  was  four  incbes  long,  and  hvo  and 
ii  half  inehes  wiile  at  the  wiilest  part,  and  that  waa  bounded  abore  t»J  i 

Hnali  itrip  of  I e  extonding  ľrom  the  fonrth  ooatal  oartilage  aloog  the 

lover  bordn  of  the  third  rib,  and  becoming  attaehed  to  the  lattcr  near 
íts  middle. 

A  BODW*bat  similar  čase  U  mcntioned  by  Mr.  líryant5  as  having  boen 
nnder  oía  čare  at  iiay's  Hospíta]  in  1876.  The  stenml  andi 
third  and  fourth  ribs  ivere  broken  and  driven  in  without  nound  of  the 
iiitegmnet.t  by  a  ťal]  úpon  a  wooden  paling.  "  Herma  of  tlie  Inng  took 
plače  the  size  of  a  duok'a  egg,  but  au  excellont  recovcry  followod  tbc 
r.  duotion  of  the  hernia  and  the  pcristent  application  of  prcssure."  Still 
aiiotlier  caae  is  daseňbed  in  the  following  aeetion  on  fracture  of  tbc 
contal  cartilages  (  p.  :l^'i ). 

It  occasioinilly  íiappens,  as  in  the  personál  čase  mcntioned  in  the  note  on 

1  I>id.  Km-yclnijÉ-lique,  art.  Cŕteti,  p.  70, 
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pago  14^,  :iiľl  in  :i  l'e«  siiinlnľ  inics.  tliíit  r*  j>;iiľ  i>  i ntL-rIVrO'1  with  by  sup- 

puration  and  by  caries  or  netxoíi*  of  tlie  broken  rib,  and  doea  not  beeeme 

ninil  ;iľtcľ  tlie  removsl  of  tlie  diseased  hone  or  the  lequBStrnra. 

Tne  eourse  and  symptonu  in  the  severe?  caees  vary  witli  the  degree 
iiiľl  elmiíieter  o  ť  tbc  enmplieationš  whieli  give  tliem  their  gravity.  Km- 
pbysema  may  be  eligbt  an'l  transitory,  or  it  may  coutiimo  Ebi  äaya  and 
Spŕead  over  a  large  portion  of  the  surfaee  of  tlie  body.  If  tlie  túr 
escapea  into  tlie  eavity  of  the  chest,  or  if  the  fracture  ia  eompound  with 
n  peuetrating  wound,  the  resultant  dyspnosa  and  oppľession  may  be 
extréme,  and  the  pbysienl  signa  of  pneumothorax  will  be  ťonnd  úpon 
exiimination.  If,  in  addition  to  the  eseapc  of  air,  there  ia  ako  ťreu 
hemorrhage  into  tlie  ehest  Írom  the  torn  lung  or  an  Mteroostal  artery, 
tlie  ph_Y-ic;;l  siiti-s  witl  Ije  eiirľe.spotidin^ly  moditied.  Kvtreme  dyspmua, 
due  to  coiigestion  of  tlie  lung  foltovring  promptly  úpon  the  injuvy.  ia  not 
uncommon,  and  pneumonia  neeasiimally  resulta  and  leads  to  a  látal  ter- 
mination  in  the  old  and  feeble. 

Legroa  Clark1  claima  that  aeriotu  funetional  derangement,  withont 
organic  leaion  of  the  lung,  may  result  ľrom  contusion  or  ooncussion  of 
the  ohest,  that  it  may  be  tranaient  or  may  be  followed  by  tnflsmmation, 
tocal  "ľ  generál,  of  Bie  affected  lung,  and  that  it  is  BOBetxmee  observed 
in  tlie  lung  on  the  side  opposite  that  which  ha*  sust&ined  tlie  injury. 
íle  mentions  illustrative  ctises  of  which  1  quote  the  following: — 

A  lad  IS  yeara  old  waa  brought  to  the  hospital  after  a  fall  frora  a 

Beight  of  torty    or  fiftyfeet  which   had   caused  no   reeogiiizablc   injury 

:  few  hruiscs  on   the  trunk  and  a  portion  of  the   liumerus,      The 

■bocE  waa  i teraie.     The  next  day  he  had  a  Baahed  face  and  burried 

nnd  oppresacd  breathing;  bnt,  though  the  dyapncea  waa  urgent,  there 
KM  neulier  lividity  nor  ooldness  of  tlie  lipa  or  extremities.  The  heart'i 
is  ľorcilile  and  frequent,  Imt  the  aounda  were  normál.  Owr  tlie 
leľt  úde  of  the  ehest  there  waa  entire  ahaenoa  of  resonanue  on  penna- 
ňoo  and  of  breath-aoiinds,  and  índeed  ofany  aonnd  but  the  hearťs  beat, 
exoept,  perlia pe,  the  feeblest  mnrmur  just  betou  the  elavielo.  The 
rosa!  thrill  waa  eqnally  diatinet  on  both  aides.  On  the  righl  ude  t  hen.' 
was  norma]  reaonance  on  percuaeion,  and  tlie  reapiration  waa  pnerile. 
There  uas  ncither  cough  nor  expeetoration.  Four  lecclies  were  applied 
over  the  ttpper  part  of  the  affected  lung  with  almost  immediate  reliéf.  On 
tlie  fnlliiwiiig  day  the  boy  waa  breathing  ipiictly  :  and  in  lesa  than  forty- 
cight  hotna  all  tlie  symptoms  had  diŕiipneured. 

The  proguoaia  depends  largely  úpon  tlie  eomplications.  Simple  fríic- 
ture-i  ivithout  imjiortant  complicatioita  do  well  :is  .i  rule  ;  the  exeeptiou^ 
are  found  niainly  in  the  old  and  feeble  whosa  livea  may  Ite  emlan^ereil 
lioti  nť  the  luii^s.  pin:uiinmi;i,  m-  pleiiríny.  (Jasea  complieated 
bý  wound  of  the  heart  or  perioardium  are  usually  promptly  fatal. 
Wouiida  of  the  lung  are  acrious,  bnt  there  are  mniiy  iustimeea  of  re- 
covery  eveu  in  oaoea  where  the  laeeration  of  the  lung  waa  prohably 
extenaive  and  accompanied  a  fracture  that  waa  in  itaelť  severe. 

Mení  i.  m  may  be  inade  in  tltis  connection  of  tho  caao  of  NWftr 
coroplete   tranafixion  of  tbe  chest  trom   aide  to  aide  by  tho  abaťt  of  a 

1  DUgnoali  oí  Visťernl  Leslons,  p.  213. 
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cliiúio  wiiich  measuivtl  five  iuches  in  eireiiniferetiee  mul  pcnetratad  fbf  t 
lesgth  "i*  twenty-one  iaohea.  Xbe  paiient  atirvived  eleven  yaara,  u  1 
lii.-  thoras  and  t  i  m.-  íhaft  kí  still  preeerved  in  tbc  Mtueum  of  the  Koval 
Oollega  of  Surgeooa,  Loadon. 

ZVatímant.— The  indieations  íor  treatment  are  to  reduee  any  diapiace- 
ment  that  threatens  ta  prodncc  a  oomplication,  or  that  caiuea  pain,  to 
inntobilua  tlie  ehest-wall,  and  to  reltcve  or  prevent  pulmonary  iulhun- 
m&tion  or  congeation. 

Outward  angular  displacement  raay  be  correeted  by  prastaré  úpon  tlie 
■.  iiiul  inward  augular  diaplaoement  uuy  s. nu'-tinn-s  l.e 
correeted  wheu  the  broken  surfaecs  are  still  in  contact,  and  tlu-  fraetaM 
u  BÍtoated  near  the  tttiddle  of  tlie  rib  by  presaing  tlie  stenium  ľ 
íiml  thus  spriagiiig  tlie  bone  out.  If  tlie  fragment*  háve  orerridden  thia 
míinnMivre  is  worta  tlian  useleas,  for  it  ean  only  inorease  the  diapl  fcCe- 
ment.  Malgnigue  aaya  tlie  metliod  was  proposed  V>v  Limiet  for  use  in 
tliose  cases  in  which  tlie  pain  ia  severe  although  tlie  diaplaoement  i-  llight 
M:il;_';ii;rne  himselť  used  it  sitcccsafully  to  relieve  pniu,  mul  f.uiud  by  ex- 
periment úpon  tlie  cadavor  that  he  could  thns  partially  reduee  iucom- 
jileiĽ  fracturw,  but  when  he  and  múch  foree  tlie  fracture  waa  ce 
into  a  coraplete  one.  Reliéf  may  also  be  obta'med  by  mukitig  tlie  p:itient 
strain  ur  draw  full  decp  breatlia.  Kavatoti  relieved  tlie  pain  and  cor- 
reeted tlie  diíplaeement  in  one  čase  by  suspending  tlie  patient  úpon  hrO 
rada  i'i'-'d  under  his  axillai. 

Wheu  tbc  displacement  was  greater  and  one  of  tlie  fragmente  wit 
pressed  inward  Malgaigne  ingemously  made  use  of  tlie  otlier  to  elevate 
it,  presaing  it  in  until  ehe  eiids  met  and  became  locked  togetlier  by  tlie 
invgularities  of  tlii'ir  hrukeu  suH'iU'rs  .<■<  that  tlie  elii.-itieity  of  tlie  m'i-hiľÍ 
should  serve  to  raiae  tlie  lirst.  íle  dul  this  suecessfully  in  foar  tWH 
■ad  foand  that  tlie  pain  was  relieved  by  even  a  partial  reductioa,  pro> 
balily  beeause  tbat  was  suflicient  to  diseiigage  sunie  point  of  bone  that 
had  beeu  driven  into  tlie  Aeah.  Sa  ťoiind  it  advautageous  to  háve  the 
patieot  strnin  wtiile  the  e  Hor  t  was  m&king. 

Pot  tliis  ek'viition  or  reuioval  of  a  depressed  fragment  by  operation  a 
miniber  of  uiethods  háve  been  proposed,  but  very  ťew  ioatancea  are 
known  of  the  usc  of  any  of  iltiin.  Malgaignu  referruig  to  only  tluve 
CWsa,  and  Gurit  to  only  one  additioiuil.  Malg;tigne'.s  e;i#es  are  tliose  of 
Soranus  and  liosst.  Of  tlie  ťormer  lie  says  that  a  wound  of  the  pleura 
by  the  bone  being  suspected.be  e.xposed  tlie  rib  by  an  inciaion,  passed  k 
atri]i  of  metá!  under  it  to  protect  tlie  pleura,  and  exeised  and  removed 
tlie  splinteľs.  Kossi  says  lie  onee  removed  a  fragment  of  a  rib,  and  on 
anotber  oee;Ls'um  ruised  tlie  poste ľi«>r  extreuiity  (purtion  '! )  of  the  niuth 
rib  by  neana  ot  a  teror  t&troduoed  tbrough  au  inciaion  made  below  it. 
The  MľĽonnt  of  (jurlťa  čase  is  eipially  seanty,  a  young  sur^i" 
bo  bMfl  reaaoted,  in  opposition  to  títromeyer's  express  commanda,  a  par- 
tiou of  the  bone  in  a  čase  of  iioti-peitetľating  ťľncHuc  of  llie  aereDlb  UtA 
cleventh  (seventb  to  eleventh  !)  liba  with  an  unfortanate  reaolb. 

Ualgt.igne  says  that  he  never  Ibiind  it  ueeesaary  10  interfere  in  this 
nianncr,  and  tbat  if  the  occasion  aroae  bc  should  prefer  to  use  a  hook 
likc  a  tenaculum,  paaaing  it  carefulty  beliínd  tbc  upper  edge  of  the  rib 
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and  alcing  its  inner  siirfaec,  and  then  raising  the  bonf 
savs  tliis  is  easily  dune  unon  tlie  c;h1;.vlt. 

[mmobilization  of  tlie  chest  ís  cffected  by  sm-pumding  it  witís  i  broadj 
siwgly  ilrawn  bandage  of  muslin,  flannel,  or  adhesive  plaster.  Some 
Miiiu'ľ"ii9  prefer  to  use  s  t  rips  of  adhesive  plaster  two  or  tliree  inches  iu 

Ibreädth  and  only  Wig  enongh  to  half  encircle  tlie  chest,  whioh  they 
a.pplj  t"  the  ínjured  iine  lettíng  Bach  stri],  overili  oue-third  or  one-Jbnrto 
tlie  breadth  of  tho  preeeding  one  (fig.  ISO). 
Pnuter  of  Parúi  I  aa  been  med  m  ■  fou  mstaaew, 
U  bavealaOBheetaoffelt  or  guttapereha  moulded 
to  tlie  part  and  fastened  on  by  straps  of  adhesive 
plaster. 
tkt  tlie  ohject  of  tlie  bandage,  wbatever  the 
materiál  eraployed,  in  to  immobilize  tbc  cbest  hy 
euppressing  thoracic  respiration  and  making  tbc 
áUjjbragra  do  tlie  work  it  is  essential  that  tbe 
iboemen  shimhl  not  be  compressed,  and  tberefore 
tljľ   bandage  shonld  be  plaeed  as  high  a*  pos- 

sible,  and,  if  necessary.  prevented  from  slipping  A.iho.i™  iut«  >7rii»  »p- 
iowoward  by  banda  paasing  over  tlie  aaoulders.  piudnrftwcanoriiMiib*. 
'ľlie  i'iiľle  to  the  imount  of  pressure  exerted  by 

it  is  the  eomťort  or  discomfort  of  tbe  patieDt.  If  tbe  pain  is  increased 
or  tbe  breathing  iritcrťcred  witli,  tbe  bandage  mušt  be  loosetied  or  re- 
PMved.  As  a  matter  of  fact,  tlie  patient  will  hiinselť  íiiiTunbili/e  his  chest 
verv  satisfactorily  by  breathing  earefiilly  and  siiperfieially  and  by  select- 
injí  find  keeping  a  favorable  posture  if  tbe  movenients  of  tlie  cbest  are 
jiiiiniid;  the  bandage,  tlierefore,  is  scldom  mnre  tban  a  comparatmly 
íiuitiip'irtaiit  aid.  Mal^aiguc  preferred  a  bandage  tbree  or  four  inches 
iride  and  long  enougb  to  paša  once  and  a  half'  arotiud  tbe  cbest,  and  ho 
díd  not  plače  it  lower  tban  tlie  ensiform  appendix,  believing  it  to  be  ltl£ 
tiľiiiii.  nliicbevrľ  riba  might  be  broken,  to  restrain  tbe  movements  of  the 
middle  ones.  When  a  cireular  bandage  cannot  be  horne  be  reeouunenda 
that  a  long  narrow  strip  of  plaster  shonld  be  oartied  from  tbe  nnterior 
end  of  tbe  aeventb  rib  on  the  right  aide,  ľor  example,  aeross  tlie  front  of 
the  chest,  undcľ  tbc  leťt  arm  and  aeross  tlie  back  to  and  OT6T  tlie  right 
ihonlder,  thenoe  again  aeross  tlie  chest  in  front, and  around  the  leťt  Blde 
and  baek  to  end  at  tlie  erest  of  tbe  right  ilium.  This  immohili/.es  tbe 
left  side  of  the  chest  very  etfectually  and  leaves  tlie  rigbt  side  free.  íle 
Wsgeata  that  in  addition  tlie  arm  ahouM  be  fixed  to  tlie  side. 

Tbe  pressure  of  a  bandage  is  useľul  also  to  prevent  the  spread  of 
erophysema.  This  complicatinn  seblom  reqoírea  any  more  aetive  treat- 
ment,  althougb  scarifieatinns  are  not  iiďrequeiilly  made  or  tlie  aiľ  drawn 
off  through  a  trooar.  If  either  method  is  used  the  inštrument  inust  he 
ipplied  at  a  dištance  from  the  fractnre,  so  aa  not  bo  inour  the  risk  of 
mnking  it  a  compound  onc.  Tbe  more  dangeroua  variety  of  emphywraa, 
that  in  srhioh  the  air  makea  its  way  into  the  nwdiaatimua  and  tbe  intat- 
lobular  tissuc  of  tbc  lung,  is  not  amenable  to  o|ieiatÍvc  treatmeot. 

in  pneumothorax  it  may  be  desirable  to  draw  orT  the  air  throtigh  an 
tapirating  needle  or  a  canula  in  order  to  relieve  the  presswre,  and  if 
lil I  fcocumulateg  within  the  pleural  cavity  in  quanťities  sufficieiitly  large 
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to  endanger  tife  by  interference  with  the  action  of  tlie  hcart  and  tíither 
or  both  lungs  it  niay  become  uecessary  to  remove  it  by  aspiration  or  in 
císioii,  but  ilic  iiniicatiouä  should  be  very  plnín  beťore  tlie  aurgeon  .1<  <-;,!,■• 
to  intcrferc  in  tliis  inanner,  since  tlie  removal  of  tbc  clotted  blood  am 
tlie  felief  of  pressure  may  only  leail  to  a  return  of  tlie  bleeding. 
sistent  internal  hemorrhage  can   hc  treated  only  hy  indíreot  ueuttrH 

bieun-e  it.ss -c e  uannot  bo  roeo^iiiíod,  am!  if  avogni/ed,  prnbahly  eoiď 

not  be  reached.  It  bas  been  found  usei'nl  to  eonstriet  ilie  ttiigha  circu- 
lariy  at,  iLe  groin  with  rubber  tubíng  or  a  roller  bandage  just  suflicientl; 
to  arreat  tlie  venoua  eurrent:  Ubil  wiibdraWB  a  conaiderablc  amouut  0 
blood  tomnorarily  Írom  circulatioti  and  acta  aa  a  venesection.  It  » 
titni'9  arrcsts  bleeding  instantiy. 

Wiiľn  lift*  is  threatetted  by  pulmonary  engorgemenl  with  extréme  dys- 
pneeft,  blond  should  be  takeii  froiii  tlie  arra  immediately  and  freely.  atuj 
tlie  bl(.'ľ.linj;  should  be  repealed  if  tbe  symptoras  rcappear.  Tbe  obier 
reoordfl  ar*  full  of«aaea  aboving  tbe  benefit  of  fhis  practice,  and  among 
modem  surgeons,  Mr.  llryant  reeommends  it  unhcsitatingly  and  forcibly. 
íle  sí. _vn:  "  Bleed  with  no  Bparing  hand.  .  .  .  When  reliéf  bas 
been  obtained  arreat  tbc  fluw  iinmediately,  as  syneope  can  only  i 
liarm,"  and  be  eupports  the  advice  by  tlie  history  of  tlie  followfoj 
čase.1 

"  In  a  čase  of  severe  injury  ko  the  chest,  canaed  by  tbc  passage  over 
it  of  tbe  wheels  of  a  beavily  laden  cart,  tbat  came  nnder  my  eare  some 
tinie  ago,  fraemre  of  fivc  or  six  riba  and  dislocation  of  tbe  clavicle  oc- 
eurred,  assdciiited  with  collapw,  intense  djBpnoea,  and  haamoptyaía ;  I 
bied  the  pntient  twice  in  twelve  hours,  and  each  tiuie  with  íini 
reliéf,  tbe  čase  going  on  to  good  recovery.  In  it  tlie  severe  dyspncea 
and  veiníiis  congestion,  the  rapid  and  bani  pulse  tbat  came  00  aa  toOD  I 
tbe  collajise  of  tbe  aecident  had  passed  away  and  the  circulatiou  had 
been  restored,  too  surely  pointed  to  :in  execssivr  cii^uľ'.'riuetit  of  tb 
luuga,  and  bo  if  reliéf  were  not  affbrded,  absolute  suffocatkm  wouh 
apeedily  enaue  by  the  patienť*  own  highly  earboni/.ed  blood.  At  sncl 
a  criais,  antimóny,  however  beneficial  in  aimpler  0*6*8,  could  not  be 
trusted,  as  there  waa  no  time  forit  to  také  efľect.  Under  these  eircum 
atancea  bleeding  waa  performed,  and,  as  tbe  blood  Sowed,  life  aeem 
gradually  to  return  ;  the  laborb<us  breathing  bceaiue  ijnicl  and  äabďoed 
tbe  dcadenod  and  eongested  eye  brigbt  and  nátura] ;  tbe  pnlse  from  being 
fnil  and  hard,  wfter  and  les*  hoiiiidiiii.' :  and  the  boy'a  feelinga,  roleasei 
ťi-oni  tlie  ímpreaHOfl  tbat  deatfa  waa  nigh  at  bánd,  becaroe  more  liopefit! 
aud  resigned;  and,  aa  a  ■pectator,  I  ľelt  sneh  a  bope  waa  valid,  and  that 
sueeess  miglit  crown  our  elforta.  After  the  lapse  of  twelve  bours,  how- 
ever, the  symptoms  returned,  and  the  repetition  of  the  bleeding  waa 
followed  by  a  repetition  of  all  its  benefits.  Tlie  antimóny  tben  came  ii 
to  complete  tbe  eure  ;  by  tlie  double  venesection  tbe  pulmonary  vessels 
had  been  relieved  of  tbeir  congestion,  while  tbc  antimóny,  in  actiug  upc 
tbe  circulation,  perfected  tbe  euro  by  preventing  a  return  of  the  forme 
threatening  symptoms.  The  benefits  arising  from  tbe  treatinent  adopta 
in  tltia  čase  háve  šuch  a  laating  liold  on  my  memory  that  I  cannot  too 

1  Prac  t  k-*  of  SurgtTy,  3d  Am.  ed.,  p.  573. 
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stronglý  reccmmend  the  practice  thus  pursucd,  and  the  more  so,  as  I 
háve  seen  it  equally  successful  in  other  cases." 

Fracture  of  the  Costal  Cartilages. 

The  firat  mention  made  of  this  lesion  appears  to  háve  been  by  Zwinger 
in  1698,  and  it  is  not  again  referred  to  in  medical  literatúre  until  1805, 
when  Lobstein,  at  Strasbour/r,  and  in  1806,  Magendie,  at  Paris,  each 
áescribed  it  with  cases.  Additional  observations  were  made  bv  Del- 
pech,  Sir  Astley  Cooper,  and  Velpeau,  and  in  1841  Malgaigne1  pub- 
iished  a  paper  úpon  the  subject  which,  six  years  afterwarďs,  he  repro- 
duced  in  part,  in  his  book  on  fractures.  Since  then  but  little  work  has 
been  done  úpon  the  subject,  most  writers  contenting  themselves  with  re- 
producing  in  substance  Malgaigne's  chapter.  Gurlt  collected  more  than 
thirty  cases  for  the  chapter  úpon  it  in  his  book  on  fractures,  and  Paule  t,1 
who  appears  not  to  háve  known  of  Gurlťs  work,  gives  fourteen  cases 
which  he  obtained  by  a  partial  search  through  French  periodical  litera- 
túre, only  four  of  which  are  mentioned  by  Gurlt.  The  known  instances 
of  this  lesion  unaccompanied  by  other  fractures  are  few  in  number,  but 
still  throw  8ufficient  light  úpon  the  more  important  and  practical  questions 
that  anse  in  connection  with  it. 

Fracture  occurs  múch  more  frequently  at  or  near  the  junction  of  the 
cartilage  and  rib  than  at  any  other  point,  and  more  frequently  in  the 
seventh  and  eighth  ribs  than  in  any  other.  The  fracture  raay  be  double, 
and  may  involve  several  cartilages  on  one  side  or  on  both.  Paulet  gives 
two  instances  of  double  fracture,  both  healed  and  without  history.  having 
been  found  in  the  dissecting  room.  As  one  of  thcm  is  also  the  only 
known  example  of  incomplefce  fracture,  I  reproduce  the  description. 
The  observation  is  attributed  to  Duguet,  but  the  reference  is  not  given. 
"The  eighth  and  ninth  ribs  on  the  left  side  are  the  seat  of  a  double 
solution  of  continuity,  the  ruptúre  following  two  parallel  vertical  lines. 
The  first  Hne  on  the  eighth  rib  is  three  centimetres  from  the  costo-chon- 
dral  junction,  and  five  centimetres  on  the  ninth.  The  second  is  three 
centimetres  from  the  first.  Both  fractures  are  complete  úpon  the  eighth 
cartilage,  but  only  the  outer  one  on  the  ninth. " 

AH  the  recorded  fractures  háve  been  complete  with  the  exception  of 
this  one  casc ;  they  háve  been  perpendicular  to  the  long  axis  of  the 
cartilage,  or  very  slightly  oblique,  and  the  surface  has  always  been 
smooth,  without  serrations  or  splinters.    . 

It  is  probable  that  persons  advanced  in  life  are  more  liable  to  this 
fracture  than  the  young,  because  of  the  calcification  or  ossification  of  the 
cartilages,  but  it  has  occurred  in  young  men  (17  years)  and  even  in  a 
child  7  years  old. 

Displacement  has  been  absent  in  a  very  few  cases ;  in  most  it  takes 
plače  in  the  antero-posterior  direction,  and,  in  some,  the  fragments  háve 
overridden  in  the  direction  of  the  long  axis  of  the  rib.  This  latter  form, 
probably,  is  possible  only  in  the  longer  and  more  curved  ribs,  or  when 

i  Bulletina  de  Thčrapeutique,  1841,  p.  227. 

8  Dict.  Encyclopédique,  lst  Serieš,  vol.  xxi.,  art.  Côtes,  1878. 
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reral  adjoining  ones  are  brokcn.     The  separation  in  either  of  th< 
o  directions  mav  amount  to  as  múch  as  an  inch,  but  is  rarely  so  grei 
ither  fragment  may  lie  in  front  of  the  other,  although  the  costal 
ícnt  projects  more  frequently  than  the  sternal  one ;  the  displacetne 
lowever,  appcars  to  dcpend  cntirely  úpon  the  direction  of  the  fractui 
force  and  úpon  the  position  occupied  by  the  patient,  and  consequentl; 
follow  no  definite  laws. 

No  instance  of  a  compound  fracture  of  a  costal  cartilage  is  on 
and  the  complications  are  less  frequent  and,  as  a  rule,  less  serious  tíM' 
those  aceompanying  fractures  of  the  ribs.  Iu  some  cases  where 
violence  has  been  extréme  and  many  cartilages  háve  been  broken  fft""ifj 
injury  has  been  done  at  the  samo  time  to  the  heart  or  great  vessels,  —  j 
not  by  the  penetratiou  of  one  of  the  fragments  ;  the  viscera  are  crus^^ash 
or  torn  by  the  conťumed  action  of  the  force  after  the  wall  of  the  clľÄ^he 
has  yielded  under  it.  In  a  čase  reported  by  MacLeod  a  bullet  stt^K-  ruc 
the  front  of  a  soldier's  cuirass  and  bent  it  in,  breaking  the  cartilage^— ss  0 
the  fiťth,  sixth,  and  seventh  ribs  close  to  the  sternum.  The  man  \mmtreil 
to  the  rear,  walked  about  for  two  hours,  was  then  taken  with  vi<  )Jent 
pain  in  the  región  of  the  heart,  and  died  three  days  afterwards.  The 

left  ventricle  was  found  ruptured. 

Ilcrnia  of  the  lung  has  been  observed  in  three  cases.  one  after    ~*rac- 
ture  of  tlie  third  and  fourth  cartilages  and   ruptúre  of  the  interc  <">ata/ 
nmseles  by  the  fall  of  a  heavy  weight,  the  second,  a  double  one,  «/ŕer 
fracture  or  diastasis  due  to  paroxysms  of  coughing,  and  the  third.  9  06- 
served  by  Legros  Clark1  after  a  blow  received  from  the  shaft  of  some 
vehicle.     In  this  one  the  cartilage  of  the  second  rib  was  driveii  in, 
ereating  a  gap  through  which  a  tumor  as  large  as  the  first  appeare<f  at 
eacli  inspiration  and  disappeared  at  each  expiration,  leaving  a  depres- 
sion  capable  of  containing  at  least  two  ounces  of  liquirt.     Recovery  in 
three    weeks,  the   gap   persisting   but   "evidently   occupied   by  some 
pi  a  stic  de  poši  t." 

In  seven  cases  the  fracture  has  been  produced  by  muscular  action, 
either  an  excessivc  eíľort,  as  to  avoid  a  fall  or  to  throw  a  heavy  ohjecU 
or  coughing  or  sneezing.     Thus  Broca2  reported  the  čase  of  a  porter  at 
the  marke  t  who  having  placed  a  sack  of  peas  úpon  his  shoulder  asked  a 
comrade  to  add  another  to  it.     The  latter  threw  the  second  sack  heavib 
úpon  him,  and  in  the  eflfort  to  avoid  a  fall  under  the  weight  he  fracture 
the  cartilagcs  of  the  sixth,  seventh,  and  eighth  ribs  on  the  right  side 
points  seven  or  eight  centimetres  from  the  medián  Hne. 

Fractures  by  external  violence  may  be  direct  or  indirect ;  in  ma 
cases  it  is  ditficult,  sometimes  impossible,  to  recognize  the  raechani 
Uurlt  thinks  the  indirect  fractures  také  placc  at  or  near  the  costo-cl 
dral  junetion,  the  force  acting  úpon  the  rib  itself  in  šuch    manner  í 
spring  its  anterior  end  outwards,  while  in  tlie  direct  fractures  the  f 
is  exerted  úpon  a  restricted  area  of  the  cartilage  itself,  as  in  a  fall 
the  edge  of  a  tub  or  step,  the  blow  of  a  fist,  the  kick  of  a  horse. 
following  cases  will  serve  as  illustrations. 

1  Loc.  cit.,  p.  20ii. 

*  Quotod  by  I'auK»t.  loc.  cit.,  p.  83. 
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A  man  46  years  old1  was  caught  in  a  milí  and  crushed  between 
eam  and  the  wall.  The  ends  of  all  the  ribs  on  both  sides  projected 
ctly  at  their  junction  with  the  cartilages,  and  "  his  chest  was  to 
>eling  like  a  dead  body  wherc  the  thorax  had  been  opened  and  the 
am  left  loose  under  the  integuments.  The  outer  end  of  the  left 
íle  was  dislocated.  The  patient  was  pale,  breathless,  and  covered 
cold  pcrspiration."  Venesection,  bandage  about  the  chest,  shoul- 
retracted  by  a  figure-of-eight  bandage.  Complete  recovery  in 
iy-five  days,  the  ribs  still  projecting  on  the  right  side. 
A  mason  fell  sixty  feet2  and  died  in  a  few  hours.  Besides  an 
y  to  the  head  and  fracture  of  the  ribs  there  was  found  a  consider- 
iepre8sion  of  the  anterior  lower  part  of  the  breast  on  the  right  side 
o  fracture  of  the  cartilages  of  the  sixth,  seventh,  and  eighth  ribs 
overriding  of  the  fragments  for  about  an  inch,  which  could  not  be 
cted  even  at  the  autopsy. 

A  man  was  thrown  from  and  stepped  on  by  his  horse,3  the  hoof 
ig  on  the  upper  and  anterior  portion  of  the  chest.  There  was  some 
íoea,  local  pain,  but  no  ecchymosis.  The  fourth  cartilage  was 
i  backward  and  downward,  the  anterior  end  of  tlie  corresponding 
rojected.  At  each  deep  inspiration  the  cartilage  returned  to  its 
,  but  the  displacement  recurred  during  expiration. 
e  symptoms  are  local  pain  and  deformity.  Crepitation  and  abnor- 
nobility  are  not  often  recognizable,  but  if  displacement  is  present  it 
sually  be  made  out  by  following  the  outline  of  the  rib  and  cartilage 
the  finger  and  by  observing  that  it  can  be  increased  or  diminished 
essure  úpon  one  or  the  other  fragment.  It  may  be  easy  in  some 
to  say  whether  the  fracture  involves  the  rib  or  the  cartilage,  and 
iers  whether  it  is  a  fracture  of  the  cartilage  or  a  dislocation  of  its 
íl  end,  but  the  fjuestion  has  no  practical  importance.  In  the  first 
?xamination  of  the  projecting  end  of  the  posterior  (vertebral)  frag- 
with  an  acupuneture  needle  may  show  whether  it  is  composed  of 
or  cartilage ;  and  in  the  second  the  outline  of  the  sternum  will 
a  small  projection  if  there  is  a  fracture  close  to  it,  and  a  cup-like 
ssion  if  the  injury  is  a  dislocation. 

e  prognosis,  independent  of  complications,  is  favorable,  and  the 
ire  may  be  expected  to  unite  in  three  or  four  weeks.  Our  know- 
of  the  móde  of  repair  has  been  obtained  partly  by  experimenta- 
and  partly  by  examination  of  specimens.  When  the  fragments 
n  end  to  end  and  the  fractured  surfaces  are  more  or  less  completely 
itact,  a  fibrous  bánd  unites  them,  and  the  union  is  strengthened  by 
ternal  ring  of  spongy  bone.  In  a  speciraen  obtained  by  Basserau4 
3xamined  microseopically  by  Malassez  it  was  found  that  the  cen- 
and  was  partly  cartilaginous,  and  it  is  asserted  that  in  other  speci- 
points  of  ossification  háve  been  found. 

len  the  fragments  override,  they  také,  so  far  at  least  as  the  broken 
are  concerned,  little  or  no  part  in  the  repair.     Union  is  accom- 

1  Chás.  Bell,  Surgical  Observation,  London,  1817,  p.  171. 
9  Magendie.     Bibliotheqim  Médicale,  180ti,  p.  82.  (Gurlt.) 
•  Bouískoii.     Quoted  by  (iurlt. 
4  Paulet,  loc.  cit.,  p.  88. 
21 
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plished  by  an  interraediate  bánd  which  is  at  first  fibrous  and  afterwa 
becomes  bony  (fig.  1(51)  ;  or  if  the  fragmente  are  in  contact,  the  n 
bone  forms  on  the  sidcs  and  the  ends  (fig.  162),  and  in  both  cases 


Fig.  161. 


Fig.  162. 


Repair  of  fracture  of  a  costal  cartilago.    (Garlt.) 


Repair  of  fracture  of  a  coatal  cartllag^s- 


envelops  the  pieces  more  or  less   completely  like  a  ring.     This  r 

originates  apparently  in  the  perichondrium,  and  its  ossification  is    ^  lie 
final  result  of  the  formative  irritation  created  by  the  traumatism,  and      is 
analogous  to  the  ossification  seen  so  constantly  not  only  in  cartils*  jge 
which  would  normally  be  transformed  into  bone,  but  also  in  others, šuch 
as  that  of  the  larynx,  whose  normál   evolution  does  not  include 
change. 

The  treatment  is  similar  to  that  of  fracture  of  the  ribs  ;  reductioi 
displaceraent  if  necessary  and  possible,  and  immobilization.     The  former 
mušt  be  accomplished,  if  at  all,  by  pressure,  by  placing  the  patient  úpon 
the  opposite  side  or  úpon  his  back,  by  drawing  the  shoulders  back  ?  or 
by  deep  inspirations ;  the  latter  by  a  body  bandage,  strips  of  adhe^ive 
plaster,  or,  following  Malgaigne's  example,  by  a  hernial  truss  so  placed 
as  to  restrain  the  fragment  that  tcnds  to  project. 


ar 


of 


FRACTURES    OF    THE    CLAV1CĹE. 


CHAPTER    XIX. 


FRACTURES  OF  THE  CLAVICLE. 


The  clavícle  is  more  frequently  broken  than  any  other  bone  in  tlie  body, 
the  rádius  perliaps  excepted,  as  a  reference  to  tlie  tables  of  statistics  in 
Cbapter  I.  will  indicate,and  aa  thefollowing  table  compiled  from  a  sitni- 
lar  Rource  as  the  other*  and  with  more  detail  will  prove.  Statistics 
composed  only  of  cases  treated  in  hospital  give  a  frcquency  that  ia  rela- 
tively  múch  lese,  because  many  of  the  cases  are  treated  as  "  out-patients." 
Thus  the  statistics  of  the  Paris  hospitals  for  four  years,  18t51— 1>4,  con- 
tained  7687  fracturea,  of  wliich  those  of  the  leg  formed  15  per  cent.,  of 
tlie  ribs  13  per  cent.,  of  the  rádius  9.8  per  cent.,  and  of  the  clavicle  7.9 
per  cent.' 

Fractttre*  of  the  Bone*  of  the   Upper   Extremity  treated  at  the   Mtddtesex 
Hospitnl  dnring  a  periód  of  Sixteen   }reari  endiag  Jime  30,  1807.' 
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It  also  shows  that  in  nearly  half  the  cases  the  patients  were  not  more 
than  five  ycars  old,  that  up  to  this  age  tlie  freijuency  is  about  the  samé 
in  the  two  sexes,  and  that  afterwards  the  iujury  is  more  common  in 
malea  than  in  females.  Gurlťs  Berlín  statistics  make  the  freijuency 
after  tlie  age  of  ten  years  nine  times  as  great  in  malcs  as  in  females,  but 
his  statistics  includc  only  113  cases.  There  are  nine  or  ten  reeorded 
cases  of  intra-uterine  fracture  by  externá!  violcnce. 
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Pathohgt/. — It  has  been  found  convenient  by  most  modem  authors  fo 
tlie  purpoaes  of  study  and  description  to  divide  tlie  ťractures  into  thn 
jrroifps,  accfirdinjj;  as  they  occupy  the  inner,  middle,  or  outer  tbirda  i 
tlie  Hone.  Tlie  avernge  length  of  the  clavicle  ia  six  inches,  and  thi 
division  into  tliírds  of  ahout  two  inches  each  corresponds  to  anatOirioiJ 
diffwCBCeS  of  considerable  clinieal  importanco.  To  the  flattened  outer 
third  are  attached  the  trape íi M  and  deltoid  muscles  and  the  strong 
cornco-elavicnliir  ligameut  hinding  it  to  tlie  coraeoid  procese,  tlie  inner 
foscieulus  of  whicli,  known  as  the  coraeoid  ligament,  marks  the  inner 
limit  of  this  portion,  and  can  sometimes  be  readily  tVlt  tipmi  the  living 
hody.  Tlie  ďmilim;  Iíhľ  botwucn  the  inner  and  middle  thirds  is  not  30 
definitely  marked  iinatomically,  it  corresponds  approximately  to  the 
point  where  the  clavicle  crosses  tho  lower  or  outer  edge  of  the  first  rih. 
Tlie  inner  third  is  attached  to  tlie  sternum  by  tlie  sterno-c  lavici  dar  lijra- 
ments  ;  and  to  tbc  cartilage  of  the  first  rih  by  the  costo-elavieular  or 
rbomboid  ligament.  To  its  upper  border  is  attached  the  sterno-eleido- 
Dttatoid  muselo,  to  its  lower  the  pectoralis  major. 

Since  tlie  outer  third  is  broadly  attached  by  ligamente  to  the  scapula 
it  ia  apparent  that  aťter  fraetiire  of  the  hone  in  the  inner  or  middle  third 
tlie  outer  fragment  will  not  be  able  to  elianjjc  its  relations  to  the  scapula 
materially,  and  that  its  displaeement  therefore  will  bc  gorerned  by  the 
chauge  of  poaition  of  the  latter,  by  its  sinking  inward  and  forward  to  the 
side  of  the  cheat  in  conseipience  of  the  loas  of  its  anterior  support. 

Tho  outer  portion  of  the  middle  third  i*  by  ťar  the  mostcommon  acai 
of  ľracture,  apparently  because  this  Í3  tho  smallost  and  most  siiarplj 
eurved  part  of  the  bone  and  mušt  therefore  yield  to  indirect  víoleno 
more  readily  tlian  any  otber  part.  Uamilton1  aaya  tliat  of  157  eases, 
excliisivc  of  gunshot  ťractures, Í 27  wore  in  the  middle  third;  and  exclud- 
ing  the  partia!  ľraeturea,  the  fractnrc  waa  nearly  alwaya  near  tlie  outer 
end  of  this  third;  4  were  in  the  inner  third,  17  in  the  outer  third.  He 
adds,  further,  that  he  has  seen  only  one  c&ae  of  complete  fracfcnre  in  tlie 
adult  prodiieed  clearly  by  a  connter  stroke  that  was  not  near  the  outer 
end  of  tlie  middle  tliird.  Of  140  eases  treated  in  the  New  York  Hospi- 
ul.'  B  were  near  the  sternat  end,  4  at  the  junetion  of  the  inner  and  mid- 
dle third*,  43  in  the  middle  third,  67  at  the  junetion  of  the  middle  and 
outer  thirds,  and  23  near  the  acromial  end.  Mfiil  eases  observed  hy 
Ilurel,'1  exclusíve  of  double  ľraeturea.  44  were  of  the  mhidle  third,  14  of 

tlu tér  third,  and  only  3  of  tlie  inner  third;  three-fourtha  of  tbon  of 

the  middle  third  wore  aituated  at  or  within  half  an  iueli  of  its  outer  end. 

The  fracture,  like  others,  miiy  be  partia!  or  complete,  íingle  or.  mul- 
ti  plo,  íimple  or  eompound  ;  the  most  frequent  form  is  simple  complete 
metán.  Oompound  fractare  is  so  rare  that  Gurlt  aaya  ne  could  tind 
only  fonr  examples  of  it,  and  Uamilton,  who  gives  the  samc  four  eases, 
eays  he  had  never  met  ivith  an  example.  A  c&se  haa  receutly  been 
under  my  čare  at  Bellevue  Hoapital  (1881);  an  Italian  laborer  was 
siniek  by  a  falling  stone  úpon  tlie  shoulder  and  suatained  a  fracturu  "f 
tlie  right  Clavicle  at  a  point  nearly  two  inches  from  tho  aternal  end  of 

1  Frimtnres  smi  DtatoeMloW,  ítt  *&.,  p.  195. 

'   I..-TH,..  N.  Y-  Journal  ...t  iU<\.,  185],  vol.  ii.  p.  159. 

«  Les  ťraelurrs  do  la  ClaviĽul«.  Thŕsa  .lo  Paria,  1M7,  1>.  M. 
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tlie  bone.  The  Hne  of  fracture  was  oblique  from  above  downward  and 
inward.  A  largc  ragged  wound  extended  backward  across  thc  clavicle 
and  shoulder,  in  which  somc  of  tlie  divided  fibres  of  tlie  trapezius  could 
bo  seen.  The  outer  end  of  tlie  inner  fragment  was  directed  sharply  up- 
ward,  the  outer  fragment  lying  below  and  a  littlc  dištance  from  it.  The 
wound  healed  almost  entirely  in  about  six  weeks,  but  when  last  seen 
there  was  still  a  sinus  over  the  end  of  the  inner  fragment  from  which 
pus  flowed  freely  and  through  which  a  próbe  could  bo  passed  to  the  bone. 
Incomplete  or  partial  fracture  is,  according  to  llamilton,  wlio  has  given 
múch  attention  to  this  variety,  very  common.  líc  thinks  that  34  of  the 
157  fractures  of  the  clavicle  rccorded  by  him1  were  partial  fractures, 
and  says  that  at  least  eleven  of  these  were  immediately  and  sponta- 
neously  restored  to  their  natural  axes.  The  symptoms  accepted  for  this 
diagnosis  are  the  history  of  a  fall  úpon  the  shoulder,  or  at  least  indiroct 
violence,  the  youth  of  the  patient,  a  swelling  úpon  the  upper  surface 
and  front  or  rear  border  of  thc  middle  third  of  thc  bone  appearhig  with- 
in  two  or  three  days  after  tlie  aceident,  possibly  a  cliange  in  the  axis  of 
the  bone,  and  possibly  ability  to  straighteu  it  with  slight  crepitus. 

Fig.  1C3. 


Okliqutf  fracture  of  the  clavicle. 

1.   Complete  Fractures  of  the  Middle  Third  may  be  oblique  or  trans- 
verse, the  forme  r  variety  being  found  most  commonly  in  adults,  tlie 
íatter  iu  children.     The  line  of  an  obľupic  fracture  usually  runs  inward 
and  downward  or  backward,  but  may  také  any  other  direction  and  may 
bc  nearly  transverse,  or  extremely  oblique  (fig.  103),  or  practically 
longitudinal  as  in  a  čase  observed  by  Chassaignac  and  meutioued  by 
ŕolaillon1  in  which  the  fracture  ran  from  the  centre  of  the  acromial  end 
to  a  point  just  external  to  the  sterno-clavicular  articulation,  dividing  the 
bone  into  two  longitudinal  halvcs.     Transverse  fractures  are  thought  to 
felways  present  an  irregular  or  toothed  surface,  a  condition  opposing 
displaceraent ;  and  in  consequencc  of  this  fact  and  of  the  other  that  this 
variety  is  more  commonly  found  in  children,  it  often  happens  that  the 

Íeriosteum  is  not  torn.  Multiple  and  comminuted  fractures  are  rare. 
laroilton  has  seen  only  six  cases  of  thc  latter,  exelusive  of  gunshot  frac- 
tures, all  oceupying  thc  middle  third.  I  háve  seen  one  šuch,  also  of  the 
tniddle  third,  with  múch  displacement  of  the  fragments  and  threatening 
of  perforation  by  the  sharp  end  of  one  of  tliem,  which  was,  however, 
prevented.  When  thc  fracture  is  multiple  or  double,  the  intermediate 
fragment  is  likely  to  oceupy  a  very  irregular  position. 

1  Frftcturea  ftinl  Dislooations,  íltli  nl.,  p.  00. 
*  Dict.  Kncjrclopédiiiiu1,  Art.  Clavicle,  j).  tíí<2. 
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Tlie  dis|ilaĽťit)ciit.s  wliich  aro  the  most  common  are  produced  by  ihe 
falling  forward,  downwsrd,  and  ínward  of  tlie  shoulder,  the  oonseuneaee 
of  the  loasof  the  Bupport  normally  farnished  by  tlie  clavicle,  au 

s ewbat  úpon    tbc  direction  of  tlie  Hne  of  fraktúre.     Tlie  commonest 

ľ.  n-iii  is  tliiit  in  which  tlie  sternal  fragment  b  drawn  npward  by  theatefno 
cleido-mastoid  muscle  or  ptished  npward  by  tlie  other  fragment  vbicli 
i-  diepisced  imrard  along  tlie  under  or  anterior  Burfaoe  of  the  other  and 
DH  *t  tbe  samé  tirae  changed  ita  direction  Bomewhat  by  tlie  sinking  of 
ita  acroraial  end.  Tlie  ahortening  roay  1>c  very  notable,  nearly  one-ttunl 
of  tlie  entire  length  of  tlie  bone  in  a  specimen  mentioned  by  Malgnigne. 
Auother  form  ts  found  wherc  tbe  line  of  fracture  ia  aiieh  tliat  tlie  frag- 
mente do  not  readily  leave  eacli  other,  and  tlie  hroken  ends  are  displaceii 
together  upwaľd  and  backward  by  tlie  ťalling  in  of  tlie  sboulder  so  tliat 
the  bone  forma  an  angle  at  tbe  acat  of  fracture.  In  aome  exceptional 
casea  the  outer  fragment  has  lain  U]ion  the  upper  or  postarior  ranke*,  "f 
the  inner  fnigment.  Malgíiigiie1  saya  thís  variety  waa  meDtioaed  by 
Hippocrcites,  and  tliat  be  himaelf  saw  one,  but  omy  one,  example  of  it. 
ľnder  tliese  eircumstanees  tbe  sternal  fragment  ia  held  doWO  iustead  of 
beiiig  puehéd  np  bv  tbe  other  one,  and  the  ilisphiceiíieiit  is  mainly  in  the 
direetioii  oľ  tlie  latter.  tlie  inner  end  of  «hiťh  i.s  turné d  npward  forming 
a  projeetion  at  the  seat  of  fracture.     Figa.  104  and  ltiä  represent  ex- 


tréme angular  displacement  after  fracture,  in  one  ease  in  the  outer  third, 
and  in  the  other  uear  the  inner  limit  of  the  middle  third. 

In  transverse  fracturea  tlie  broken  surfuces  Beldom  leave  encli  other, 
and  tlie  only  diaplacementa  possible  are  in  tbiekneaa  and  direetion,  tlie 
laberaJ  and  fcngnhw.  Tlie  lateral  ia  the  one  usually  seeu,  the  angte 
being  directed,  for  reaaona  tttat  háve  boen  already  stated,  upward  and 
baekward. 

The  moat  OODMDOn  and  persistent  cauae  of  these  diaplacementa  is  un- 
douhtedly  the  tendency  of  the  scapula  and  ahoulder  to  ťa  1 1  forward  and 
inward   upou  tlie  ehest,  hut  it  ia  aided  largely  in  the  firsi.  [ilace  by  tlie 

'  I..-. .  l-  i  r . ,  p.  4U8. 
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fracturing  force  which  continucs  to  aet  aftcr  the  bone  haa  yielded  to  ít. 
Tlms,  in  a  fal)  úpon  tlie  slionlder  or  tlie  outstretched  ham],  tlie  clavicle 
brcaks  by  the  exaggeration  of  ita  normál  curvea,  and  as  tlie  direetion  of 
thc  Hne  of  fraeture  is  usnally  downwanl  and  inward  the  outer  fragment 
is  forced  inward  on  tbc  under  side  of  tlie  otber  and  nocessarily  turna  tlie 
onter  end  of  the  latter  upivard.  In  like  manner,  iť  the  fraeture  ia  by 
rtireet  violenee  aeting  downwanl  and  baekward  the  force,  eontinning  to 
Kt  after  the  bone  haa  broken,  deprosses  the  broken  enda  in  the  aame 
direetion. 

2.  Fractureg  of  tkt  (htter  Thh-d.~ This  variety  is  next  in  freqwney 
to  the  preceding,  and  may  he  produced  by  direct  or  indircct  violenee. 
The  direetion  of  tlie  line  of  fraeture  is  more  commonly  transverae  than 
obliipie.  Thc  degree  of  displacement  varics  greatly  in  different  casea, 
1 '  >■  i  1 1  lT  verv  mUnIilc  in  sonie  and  slight  »r  entirely  absent  in  othera.  R. 
W.  Smith,  of  Dublin,  attributed  the.se  diiťerences  to  the  poši  ti  on  of  the 
fraeture,  according  as  it  liea  within  the  area  of  the  attaehment  of  the 
coraco-clavieular  ligament,  or  on  tlie  outer  side  of  it,  and  he  maintained 
tbat  displacement  was  slight  or  absent  in  the  former  casc,  because  the 
fragmente  werc  retained  in  contact  by  the  untorn  ligament  that  was 
attachod  to  botíi,  and  might  he  great  in  the  latter,  because  tlien  the  outer 
fragment  waa  uncontrolled  by  fixed  banda.  Gordon1  ealled  in  iniestion 
the  acenracy  of  hoth  tlie  cxplanation  and  the  stateraents,  claiming  not 
only  that  displacement  might  be  very  marked  wheu  the  fraeture  lay 
within  tbc  región  of  the  ligament,  but  even  that  thc  majority  of  the 
fractiires  lay  within  this  portion.  Gurlt  acuepta  Gordon's  views,  so  far 
at  leust  aa  to  admit  that  displacement  may,  or  may  not  be  present,  and 
supporta  tliem  hy  referenec  to  spccímens.  líc  further  criticizes  .Stnitlľs 
cstimate  of  the  dištance  to  which  the  attaehment  oľ  the  ligament  extends 
outwardly,  and  gives  it  a  mneh  iviiler  rauge,  one  that  includes  atl  hnfc 
iibout  the  outer  inch  of  this  tlivision  of  the  bone.     This  nuatomiual  faet 


malcM  one  oľ  Smith's  own  specimens  snpport  the  statements  of  bis  critica 
(tig.  106).  Wlien  (Usplacemcnt  exists  it  is  usually  an  angular  one,  the 
apex  of  the  angle  bcmg  directed  baekward.     In  some  apeeimens11  bony 

1    Hni.iin  .Imirnsl  Hod.  Bd.,  1*.'.!*,  vol.  ií.  p.  478. 

'  .■itullti,  in  [luItHn  JourrnU  Mud.  SoL,  18*3,  p.  47*.  aml  Frncttires  im  Ílu-  Viciiiity 
«f  Joiuu,  p.  212. 
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union  is  ihown  tohnve  taken  pfaoe  bchveen  tlľ-  elaviele  and  tlie  sc&puhk, 

presiivnalily   liy  o.-^itieation  o  ť  t  In;  OfH'íie«-etíi  vienlar  Hg ■  1 1  c . 

the  form  of  a  prop  extending  f rom  the  nnder  side  oť  tlie  elaviele  to  tfcti 
base  oť  tbc  coracoid  prncess,  and  sonietimes  to  tlie  aotch  o  f  the  scapnla, 
Uld  nsmilly  ennvex  poateriorly. 

WÍbu  tlie  fracture  i  s  externá!  tn  tlie  trapézmi)  ligatnent.  that  b,  wben 
il  lies  witliin  tlie  outer  ineh  of  tlie  bone,  displacement  ia  the  role,  the 
outer  fragment  turning  forward  and  innard  tratil  its  nxia  Ĺs  M  rijdlt 
nnglca  nith  that  of  tlie  inner  fragment  (fig.  Iti7  )  ;  sonietintca  iť>  brnkeii 


surťace  lies  against  the  nnterior  border  oť  the  inner  one,  and  anmetimes 
the  outer  fragment  lies  ntider  the  inner one.  Malgaigne  desňribes  a  čase 
in  which,  aťter  ťracture  witbin  halľan  incli  of  tlie  articular  surface,  the 
inner  fragment  ivas  elevated  an  inch  above  the  other,  and  tbere  waa 
shorteninK  of  naartj  half  sn  ínoh  ;  the  appearanoe,  in  ahort,  w*s  that  of 
a  dbdooabon  upward  of  tlie  aeromial  end  oť  the  elaviele.  An  i  tis  tance 
of  extréme  deťormity  after  fracture  at  thne-fourtha  of  an  ínoh  frem  tlie 
RCromia]  end  ia  deserihed  and  pictured  by  Smith.  "The  Sapra-elftvi- 
cular  spaco  waa  diminiahed  in  n  remarkable  manner  by  the  eievatiOB  "ť 
the  elaviele  which  ťonued  a  very  oeute  anglc  with  the  poaterior  border 
of  tbe  aterno-mastoid  muacle.  Tlie  ahoulder  waa  drawn  ťorwarda  and 
iuwarda,  tbe  dištance  between  tbc  sterno-clavicular  articidatíon  and  the 
eitremift  oť  tbe  acromion  being  nearly  an  inch  lesa  tban  apon  the  op> 
pošite  aide."  The  outer  end  oť  the  clnviele  íe  raísed  high  above  thfl 
acromiOB.  The  relations  oť  the  ťragmunta  to  each  otlier  are  sbown  in 
figúre  167. 

3.  Fraeturet  of  ike  Inner  T)t  in  /.—The  older  dmaion,  which  waa  into 
fraetures  oť  the  body  aml  fracturea  of  tlie  outer  end,  took  no  spceial 
notice  oť  this  variety  wbieb  reccived  its  first  separáte  deseriptiim  FrOBl 
Malgaigiie.  It  ia  the  least  comnion  of  the  three;  Delená1  wlm  wmte 
the  first  ťormal  artiele  npon  the  aubject  collected  28  caaefl,  to  "liieh 
ľnhiilhííi,  twoyears  later,  added  3.  Tbe  IVactnre  may  oceupy  any  peuK 
in  the  division,  and  ia  more  o  f  ten  ohliipie  than  tranuveree.  lt  was 
aaserted  at  firat  tbat  diaplacement  did  not  ocenr  if  the  fraoture  mi 
witbin  tbe  región  of  tbc  attuchment  of  the  costo-clavicular  ligaroent,  hut 
tbe  Ľontrary  bas  aince  been  prove  d :  diaplacement  maj  také  [hne  in  aaj 

1  ArchirosGŕuúralťsileMÉd.,  1*73,  vol.  i.  p.  529. 
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direction,  but  thc  commonest  one  is  downward  and  forward  of  the  inner 
end  of  the  outer  fragment,  or  of  the  adjoining  ends  of  both  fragments 
if  they  do  not  separáte  from  cach  other.     Polaillon  attributes  the  princi- 
pál part  in  the  production  of  this  displacement  to  the  action  of  the  pec- 
toral  and  deltoid  muscles  úpon  the  outer  fragment,  and  finds  support  for 
his  opinion  in  the  fact  that  this  displacement  has  always  been  observed 
after  fracture  by  muscular  action ;  and  as  in  this  variety  the  fracture  is 
usually  near  the  inner  articular  surface,  in  a  región,  that  is,  where  dis- 
placement after  fracture  by  other  causes  is  slight  or  absent,  the  argu- 
ment is  not  without  weight  although  the  obliquity  of  the  Hne  of  fracture 
in  šuch  cases  as  that  represented  in  figúre  168  cannot  be  entirely  foreign 

Fig.  108. 


Fracture  of  the  clavicle,  inner  third.     (Gurlt.) 

'feo  the  direction  and  degree  of  the  displacement.     When  the  fracture  is 
^ransverse  the  lateral  displacement  may  be  slight  or  entirely  absent  and 
"the  periosteum  may  remain  untorn.     Ii0ngitu(íinal  fracture  with  commi- 
"Tiution  was  seen  in  one  čase,  and  Hamilton  reports  another  in  which  the 
line  ran  from  the  articulation  upward  and  outward  for  one  and  a  half 
inches.     The  fragments  overlapped  three  fourths  of  an  inch  and  were 
firmly  united.     In  two  cases  the  end  of  the  outer  fragment  lay  under- 
xieath  the  inner  one  and  both  were  directed  upward  and  backward.     The 
outer  end  of  the  inner  fragment  is  acted  úpon  more  strongly  by  the 
sterno-cleido  muscle  than  by  any  other,  the  effect  of  which  is  to  draw  it 
upward,  and  this  effect  is  increased  by  the  pressure  of  the  outer  frag- 
ment when  that  is  forced  in  front  of  and  below  the  other,  so  that  when- 
cver  the  two  fractured  surfaccs  leave  each  other  the  inner  fragment  is 
likely  to  incline  upward. 

The  opinion  has  been  held  in  a  few  cases  that  the  injury  was  a  sepa- 
Tation  of  the  epiphysis  rather  than  a  fracture,  but  there  appears  to  be  no 
^warrant  for  the  view,  since  the  epiphysis  is  very  thin,  not  more  than  a 
scale,  its  point  of  ossification  does  not  appear  until  the  twentieth  year, 
and  consolidation  is  complete  within  a  year  or  two  thereafter. 

Multiple  Fractures. — But  few  cases  are  recorded  in  which  the  bone 
has  been  broken  in  two  or  more  places ;  in  some  the  fracture  was  by 
direct,  in  others  by  indirect,  violence.  Both  fractures  háve  been  found 
in  the  middle  third,  but  more  commonly  they  occupy  different  thirds. 
When  one  fracture  has  been  in  the  acromial,  and  the  other  in  tlie  inner 
or  middle  third,  the  intermediate  piece  has  not  shown  múch  displacement, 
and  each  fracture  has  followed  the  usual  course  of  a  single  one ;  but 
when  the  fractures  háve  been  within  or  close  to  thc  limits  of  the  middle 
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Ihiid.  tlie  nlisplncťment  has  hecn  verv  nntahle,  and,  as   in   the  following 
čase  briefly  reported  by  Malgatguc,1  irredueible. 

A  Utlie  girl  suffered  a  double  ťraeture  oť  the  clavicle ;  tlie  iuter- 
nn'di:iti?  pieeo,  whieh  was  about  two  cetitimetrea  long,  was  turued  so  as 
to  lie  vertieally  between  tlie  othera,  and  all  the  eftortí  maile  by  Mal* 
gaigne  mul  (riiovŕift-nt  litiled  to  oorrect  the  position.  Union  took  plaoe, 
but  with  m.i tablo  doibrmily. 

'  'owpíicaíwni  "ť  iVaeture  oť  tbc  clavicle  oooaiat  in  injuries  to  tbc  vca- 
scls,  nerves,  and  hngs,  and  ara  excet-díngly  rare,  excluding  guusli..it 
wounds  in  videli  the  complicationa  are  produced  by  the  bal]  and  not  by 
ílu'  fractured  bone*  Although  tlie  suhelavian  artery  is  in  i  n  t  i  mate  reU- 
tions  with  the  clavicle,  1  finl  do  reoorded  ease  of  ita  injury  u  a  cmn- 
ptícation  of  tlie  fractnrc  of  this  bone.  Dnpiiytren  speaka  In  a  lecture  of 
haring  seen  two  or  thrce  cases  of  aneurism  following  fraeture  of  the 
clavicle,  and  Jaccptemier1  gives  a  čase  obsarved  by  Blandin,  of  an  aneur- 
iara  of  the  acroniial  brancli  of  the  aoromial-thoracic  artery  following 
ťraeture  by  direet  violence.  Gnrlt  refera  to  a  čase  mentioned  by  Hrich- 
een,  aa  a  probable  wouud  of  íhe  subelavian  artery,  but  he  takes  his  ac- 
coutit  Írom  a  (.ierman  tratialation,  and  a  reference  to  the  originál  work* 
íhows  that  it  was  the  vcin  and  not  the  artery  that  was  thought  to  bo 
womidcd, 

A  fi-w  cases  arc  reported  oť  injury  to  the  subelavian  or  internal  jngu- 
lar  vein,  in  some  oť  which  tbc  diagnosis  was  veritied  by  autopsy.  In 
the  museura  of  St.  Geurge'a  Hospitaľ  is  a  s  peci  m  en  in  which  tlie  frac- 
mívd  end  of  the  bone  was  driven  througli  the  internal  jugular  vein. 
The  patient,  a  youth  aged  23,  while  standing  under  a  tree  during  a 
tbuiideľ  Htorin  was  struck  by  a  ťalling  hraneh  and  died  immediately. 

Oť  the  clinical  cases  that  oť  .Sir  Róbert  ľeel  ís  perbaps  the  beat 
known.  'ľhere  was  a  "coraminuted  ľraeture  of  the  leťt  clavicle,  below 
which  a  swelfing  aa  large  aa  tlu-  hand  cuuld  eover,  and  which  pulsated 
syiiľhroiniusly  with  the  contractions  oť  the  auricles  oť  the  heart,  ťorraed. 
It  was  evidently  the  result  oť  a  wouud  oť  aome  large  vein,  pro  haldy  the 
subelavian,  by  the  broken  end  oť  the  bone."  Thore  were  soren  a— 
CÍated  injuries,  and  tlie  patient  died. 

A  oase  has  been  reecntly  reported  in  which  the  patient,*  a  uiaii  S9 
ycare  old,  brokc  the  right  clavicle  in  the  middle  tbird  by  a  ťall  úpon  the 
aboulder.  A  large  awelltng  appeared  promptly  in  the  aupra-clavicular 
región  and  extended  to  the  parotid  ;  it  did  not  pulsate,  and  had  a  sľight 
iiiteruiittent  murmurisochroiioiis  with  the  pidse.  The  armwaa  paralyaed, 
and  tlie  radia!  pulse  lost.  On  the  following  dav  the  pani  waa  leas, 
tlie  pulse  had  reappeared.  An  iueision  was  made,  an  enormous  tiuan- 
tir.y  of  blood  eseaped,  and  the  patient  died  at  once  in  consequenoe  of  the 
ouinitiee  of  air  itito  the  vein.  The  fracture  waa  very  oblizne,  from  •"itít 
fuit  iuwards  and  li;iikn ;u ds,  and  tlie  vein  n;h  turn  lOinptetely  acroas  by 
the  onter  fragment.     The  artery  and  nervoa  were  not  injured, 

1   ĹM.  Hl  .  o.  4St, 

'  Kmctur.«í.Hn  flsvií-ulp.  Tl)i-Sľ.rAgrŕs»(ion,  Paris,  1«44. 

•  Eruiliseii.  Scíi-iioi-  mul  Arl  of  Sur^n-,  Aiu.  ml.,  1>ST  5.  vi.L  i.  p.  34S. 

'  )<i  ilí-Ui  M  .-U  mal  Journal,  1S7*.  v..l.  ii.  p.  S2. 

»  ťrogrti  MŕdŔ.al,  16BS,  Ho.  Iti. 
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Erichsen1  reported  a  čase  of  supposed  compression  of  the  subclavian 
vein  by  one  of  the  small  fragments  of  a  comminuted  fracture  produced 
by  direct  violence,  but  adrnits  that  the  autopsy  showed  no  signs  of  šuch 
compression,  and  that  the  only  reason  for  suspecting  it  was  the  gangrene 
of  the  arm  which  appeared  on  the  second  day  and  led  to  amputation  and 
death  by  pyaemia.  He  refers  in  passing  to  a  čase  of  laceration  of  the 
subclavian  vein  that  had  been  brought  to  the  University  Ilospital  a  few 
years  before,  but  gives  no  details. 

Finally,  Annandale2  once  felt  justified  in  cutting  down  úpon  a  simple 
comminuted  fracture  to  remove  a  fragment  which  he  feared  was  pressing 
úpon  the  subclavian  vein,  and  might  cause  it  to  ulcerate.  The  patient 
died  in  consequence,  it  is  said,  of  associated  head  injuries. 

Gurlt  gives  four  cases  of  probable  injury  to  the  brachial  plexus  by  the 
broken  clavicle,  but  adds  that  in  the  absence  of  direct  examination  of  the 
parts  we  mušt  remain  in  doubt  as  to  the  exact  character  of  the  lesion  and 
of  the  mechanism  by  which  it  was  produced.  Another  čase  is  reported 
by  Mercier,3  fracture  of  the  middlc  third  with  immediate  and  persistent 
paralysis  of  the  arm.  The  accident  was  caused  by  the  slipping  of  a 
large  cannon,  the  patient,  a  sailor,  being  caught  between  the  nmzzle  and 
the  side  of  the  ship.  Mercier  thought  the  inner  end  of  the  outer  frag- 
ment had  tom  the  nerve  trunks.  In  three  of  Gurlťs  four  cases  the  para- 
lysis and  numbness  disappeared  wholly  or  in  part  under  treatment.  In 
the  remaining  one  i  t  persisted. 

Injury  to  the  lung,  as  evidenced  by  emphysema,  has  been  recorded  in 
five  cases  where  this  symptóm  seemed  to  be  demonstrative,  and  in  two 
others  in  which  it  is  múch  more  likely  that  the  emphysema  was  due  to 
the  introduction  of  air  through  a  wound  of  the  soft  parts. 

The  first  five  cases  are  those  of  Vigarous,  Velpeau,  Huguier,  Ruhle, 
and  Mercier.  AU  except  the  fourth,Riihle's,are  deseribed  with  all  the 
details  that  are  obtainable  in  the  thesis  of  Mercier  above  mentioned. 
Riihle's  is  mentioned  by  Bardeleben4  in  a  foot-note,  as  an  oral  communi- 
cation  by  Prof.  Riihle  to  the  effect  that  he  had  known  after  fracture  of  the 
clavicle  and  displacement  inward  of  the  outer  fragment  a  notable  emphy- 
sema to  appear  immediately  without  fracture  of  the  rib.  Velpeau5  says 
of  his  čase  only  that  "  the  outer  fragment  had  been  pushed  so  far  by 
the  fracturing  cause  that  an  enormous  emphysema  of  the  entire  trunk 
ensued,"  and  that  he  could  recognize  no  fracture  of  the  ribs.  The  pa- 
tient appears  to  háve  survived.  In  Huguier's6  čase  the  clavicle  was 
broken  by  a  fall  from  a  height  of  twenty  feet ;  the  patient  was  brought 
to  the  Hôpital  Beaujon  presenting  a  considerable  emphysema  of  all  the 
left  side  of  the  chest  in  front  and  behind,  without  fracture  of  the  ribs  or 
external  wound.     There  was  lueraoptysis  the  next  day. 

Vigarous's7  patient  had  his  clavicle  broken  by  a  blow  from  the  shaft 
of  his  wagon  while  trying  to  stop  his  horses  which  had  taken  fright  at  a 

1  British  Med.  Journ.,  1873,  vol.  i.  p.  637. 
1  Brit.  Med.  Journal,  1873,  vol.  ii   p.    82. 

•  Des  Complications  des  Fractures  do  la  Clavicule,  Thése  de  Paria,  1881. 
4  Lehrbuch  der  Chirurgie,  7th  ed.,  2d  vol.  p.  405. 

*  Anatómie  des  Régions.  8  Gaz.  des  Hópitaux,  1847. 
i  (E  u  vres  de  Chirurgie,  Montpellier. 
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wolf  in  tlie  road.  Hía  breast.  head,  and  neck  swelled  immediately,  and 
tbcrc  wíis  so  niucli  dyspncea  tli.it  he  was  obb^ed  to  lic  ujíon  tlie  grotind. 
H«  remained  tlius  for  three  hours  and  was  then  secn  by  tlie 
wlin  ľoBod  thc  chest  nnd  ncck  two  and  a  half  times  as  large  as  normál, 
and  says  he  had  never  before  seen  anything  so  hideoua,  ao  monatmu 
The  patient  was  bied  as  often  as  it  was  thought  he  cotíld  bear  it,  band- 
ages  vere  applied,  and  a  great  variety  oť  liniments  and  decoctii 
rabbed  ovbf  um,  hut  without  improvemsnt.  NarcoticB  failed  to  ffvt 
liiiu  rest  or  to  ijuiet  bis  cough,  the  pulse  beeamo  IVerpient  and  smalt.  Hu 
mpiration  QUľried,  and  thc  patient  was  evidently  appr<>achiii;<  his  em' 
Thc  erriphysemn  had  spread  to  tlie  arm  and  bánd,  tlie  eyelids  were  eno 
tnoua,  and  tbe  lips  thrce  inebes  thick  and  everted.  The  faniily  tlien 
assented  to  tlie  proposiuon  tii.it  had  been  made  a  fcw  days  before,  and 
the  mrgeoii  madean  incision  three  inches  long  through  the  skiu  over  the 
í'riii-une.  In  a  week  tlie  eraphysema  had  cntircly  dlsappeared,  and  the 
patient  recovered. 

In  Meieiď-  čase  the  ]iatien(.  a  woman  60  years  old,  was  bronght  to 
the  Hflpital  de  la  Charite,  Paria,  service  of  Deeprfil,  on  the  BOtfa  M;iv. 
1881,  witb  a  fracture  oť  tlie  right  clavicle  at  the  junctíon  oť  the  DBtflr 
and  middle  thirds  cnused  a  week  before  by  the  ľall  oť  a  shutter.  The 
emphyseiua  oceupied  the  uppor  portion  of  tbe  body  bnt  not  tlie  head  . 
the  patient  euffered  somewhat  witb  drepncea  but  made  no  eomplaini  of 
pain  and  would  not  wear  aiiy  dressing.  Site  said  the  dyspnoBa 
greateet  during  the  first  three  days  following  the  accident.  Tlie  ph\  -i- 
cal  signs  of  piieumotborax  were  not  present ;  there  was  no  fever,  no 
cmigli,  no  haimnptysis,  no  external  wound.  The  eniphysenni  disappcaívd 
in  tliree  weeks,  and  thc  patient  left  the  hospital  Jnne  22d,  tbe  fracture 
not  yet  United. 

Tlie  iinatoiiiical  demonstration  of  thc  imuiedíate  ageney  ís  lacking  in 
al!  tbese  cases,  but  the  notes  in  all  but  one  sliow  tbat  the  surgeona  were 
níiiidťul  of  tlie  ponibility,  tbat  a  fracture  oť  a  rib  might  coexist  aml 
wight  li-ive  been  tbe  cause  oť  tbe  wound  in  tlie  lung.  and  that  they  v 
osable  to  detect  sueb  a  coraplication,     In  moat  oť  tliem,  too,  mentton  u 

made  of  the  depreesi >ť  thi ter  fragment,  and  as  the  relationa  "ľ  the 

olavicfo  i"  the  txpper  portion  "ť  tlie  thonieic  cavity  are  šuch  that  it  i; 
Ml  difôcuU  t-.-  admit  the  possibility  of  a  wound  oť  tbe  apex  oť  the  long 
by  the  bmken  hone,  I  think  the  cliuical  evidence  niay  be  occepted  i 
suffirio.ii  t. 

-/•'"''"í/.'/- — The  clavicle  may  be  hrokcn  by  mtiscular  action,  hy  direct 
violciiee,  or  by  imľireet  violence.  fítirlt,  writing  m  1864,  harl  colled 
tu. 'iny  cases  oť  ťraetui-e  by  museuiar  action,  and  the  list  haa  been  v- 
cn'fľicd  soiuvivhat  siih-(n|uently  hy  the  eiperience  and  regearehea  i 
Delená,  in  the  paper  above  reťerred  to  (Arehivf*  Oéncmh-*,  1S7-1) 
be  collected  eigbt  casea  of  fracture  of  the  inner  end  of  the  hone.  and  ii 

a  suhseipieiit  |  Areh.  Gén.,  1875,  i.  p.  -">"  )    be    eoll-rred  inn.'t.i  i 

eaaee  oť  ŕraoture  of  the  body  of  the  bone  in  this  tnanner,  three  of  which 
were  personál,  (lurlt  as-irU  that  tliis  variety  oť  fracture  is  ťouml  mušt 
Erequently  in  the  middle  third  of  the  bime.  bnt  bi*  caaea  are  bo  lacking 
ín  details  that  only  a  few  of  tliem  can  be  used  to  de  termíne  this  point. 

Tbc  eflbrts  hy  which  thc  fracturca  were  caused  were  varioua:  lifting 
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a  hcavy  wcight;  striking  wíth  the  hand,  a  whip  or  racket;  making  a 
vi--"ľ"iis  effort  that  involved  tlie  contraction  of  many  musclea,  u  iq 
fjegroa  Clark'a  čase  of  b  lad  who,  while  Bwinging  by  ehe  feet  Írom  a 
trape/e,  tried  to  raise  hiraself  so  as  to  seize  the  bar  with  his  banda :  tlie 
elaviele  broke  in  its  inner  third  during  tlie  effort.  It  i*  probable  tbat 
the  clavicular  fibres  of  tlie  deltoid  and  pectoralis  major  are  the  most 
afficient  agenta  in  producing  this  fracturc,  sinee  their  contraction  tends 
to  Araw  tlie  inner  portion  of  the  clavicle  downward  and  outward  toward 
the  humerus  when  the  arm  is  tixed,  a  direetion  that  corresponds,  as  has 
been  already  said,  with  tlie  displacement  fotind  after  fracturc  in  tlie 
inner  third. 

Closely  allíed  to  tltese  cases  are  those  in  wliicti  the  fractnre  has  been 
prodaoed  by  &  blow  or  other  force  acting  at  tlie  liand ;  thus,  an  otd 
(román  broke  her  clavicle  by  closing  tha  door  of  a  wardrobe  foivibly, 
and  a  lunatic  at  Bicfore  broke  his  by  striking  violcntly  with  a  hoavy 
súd  againflt  sonae  iron  bárs. 

In  a  verv  few  of  tbc  cases  the  fraeture  has  been  produeed  by  two 
efforta,  or  a  blow  and  an  effort,  separated  by  a  longer  or  shorter  interval ; 
the  patlent  feela  pain  at  some  point  in  the  clavicle  after  a  fali  or  a  blow 
or  an  effort,  which  persists  perhaps,  but  is  not  severe  and  does  not  inter- 
fere  with  the  use  of  tlie  arm  ;  and  then  in  a  few  days,  after  anothov 
violence  or  effort,  tbc  bone  breaks.  If  the  seeond  violence  were  suffi- 
cieut  in  itself  to  aceouut  for  the  fractnre,  the  first  ono  might  be  regarded 
as  a  mere  coincidence,  but  it  has  generally  been  less  than  tlie  first. 

Hiľfľt  fractures  are  produoed  by  very  various  causes,  and  may  oceur 
at  any  part  of  tlie  bone,  but  most  fmpiently  in  tlie  middle  and  oufeer 
thirds.  The  commonest  for  m  of  violence  is  a  btow  ťalling  úpon  tlie  cen- 
tre of  the  bone  in  a  directiou  tliat  is  backward  and  downward. 

Indirect  fractures,  which  eonstitute  tlie  great  majority,  are  most  ľrc- 
qoantly  produeed  by  a  fall  úpon  the  hand,  elbow,  or  shoulder,  tlie  arm 
heing  extended  and  the  niuscles  rigid.  In  a  few  cases  the  fraeture  has 
been  caiised  by  the  sndden  depression  of  the  shoulder,  by  which  tlie 
davick*  was  bent  over  the  first  rih.  Malgaignc1  reports  one  :  an  incom- 
plete  fractnre  at  the  middle  of  the  bone  due  to  the  slipping  of  a  burden 
from  the  shoulder  to  the  arm  ;  and  Polaillou3  another:  a  mail  who  held 
tlie  end  of  a  lever  which  wns  to  receive  part  of  the  weight  of  a  heavy 
stone,  the  stone  slipped  suddenly  úpon  the  lever  and  drew  the  arm 
which  held  it  downward,  The  mail  heard  a  Bnas  and  ielt  pain  in  the 
lhoulder  ;  the  clavicle  was  brokcn  in  its  middle  third. 

TI  ľ-  clavicle  hasbeen  broken  in  a  nuniber  of  cases  during  ÍDtf*-ot*rÍM 
liľc  bj  externá!  violence, and  Docaaionilly  by  the  midwife  or  obstetrieian 
iliiriiig  [larturition. 

Simultaneout  fraeture  qf  botň  ctavicln  is,  as  might  be  expected,  a 
rare  accideut.  Malgaígne  collected  six  cases,  one  of  which  cainc  nnder 
nobservation;  (jurlt  added  ťourtecii  to  this  list,  and  flamiltou  two; 
Bimľe  thesis  contains  two  others,  and  Polaillou  says  he  ťound  seven 
rcp'irtcd  in  French  jonrnals  and  observed  ouu  himselť.  Of  these  last 
eight  I  can  identity  four  as  found  also  in  the  other  liata,  leaving  a  total 

,00.  cit.,  p.  4ti3.  *  LM.  cit.,  p.  079- 


334  FRACTURBS   OF    THE    CLAVICLE. 

of  twenty-eight  cases,  in  eight  oť  whieh,  however,  most  details  are  laek 
ing.  In  Hamilton's  two  casea  the  patients  were  yotmg  boys ;  one  o) 
Gurlťa  was  a  five  year  oM  girl  and  another  was  a  woman  ;  al)  tlie  n.- s  t 
appear  to  liave  been  roi-n.  Three  of  tlie  ťracturea  in  Hamilton's  two 
cancs  were  incomplete.  In  positíon,  symptoms,  and  raode  of  produetion 
these  doiiole  ťracturea  r!o  not  differ  materially  from  šindle  ones.  Of  tlie 
twenty  cases  in  whieh  tlie  móde  of  produetion  is  given,  it  was  in  eight 
a  force  acting  úpon  hoth  sboulders  in  tlie  transverse  diameter  of  tlie 
hody,  and  in  tliree  it  was  tlie  caving  in  of  an  emhankmeiit,  tlie  mechim- 
ism  probalily  beinjí  tlie  samé.  In  two  it  was  by  direct  violenee  ;  in  one 
of  tliem  a  wonndod  soidier  dnring  Napoleon' a  retreat  from  Russia  waa 
set  úpon  by  tbc  Cossiteks  and  poundeil  witb  tbc  butte  of  tbeir  guli  :  in 
tlie  otlier  a  groom  was  kicked  by  a  hone,  eaeh  booľ  breaking  a  clavicle. 
Tlie  otlier  s  were  indirect  or  combinations  of  direct  and  imlireci  li 
In  one  čase  one  clavicle  was  broken  by  direct  violenee,  tlie  blow  tlircw 
tlie  man  to  tlie  ground  and  caused  indirect  fracture  of  the  otlier;  in 
anotber  the  patient  fell  and  broke  one  clavicle,  and  while  lying  on 
tbe  ground  waa  run  over  by  a  vagón  wbieli  broke  the  other  by  direct 
violenee. 

In  three  of  the  caaes  colleeted  by  Malijaigue,  anión  failed  in  hoth 
liones,  and  he  bas  luft  a  verv  eomplete  aecount  oť  tlie  resultant  disnbility 
in  one  of  them  whieh  was  under  bis  own  čare.  In  the  others  there  waa 
apparently  but  little  permaiient  interference  with  the  funetions  of  the 
arna.  In  recent  cases  tbcre  ia  aometimes  conaiderable  dyspmea,  whieh 
Huni  Hlinka  is  dne  to  the  weight  of  tbe  arms  and  ahoulders  úpon  tbe 
tborax,  aided  perhaps  by  tlie  loss  of  pover  of  the  accessory  rausclea  of 
respiration,  tliose  wbich  paas  from  the  neck  or  thorax  to  tbe  cla\  ide  and 
aeapula.  Tbis  djepncBl  is  relíeved  by  the  dorsal  decubitua  if  the  shoul- 
dera  reat  npon  a  firm  support.  Tbe  oondition  oť  Malgaigne'B  patient  "ii 
exauiínation  tliree  yeara  after  tbe  accident  wasas  ťollows  ;  tho  shouldera 
appeared  to  be  below,  in  front,  and  on  the  inner  side  of  tlieir  normál 
positions,  the  shonlder-blades  atood  out  poateriorly  three  or  ťour  inehes 
from  tbe  chest-wall  and  were  inclined  forwarda  and  outwards,  sad  r  i  u- 
upper  part  oť  tbe  chest  scemed  múch  contraeted.  Tbe  elavielca  were 
broken  at  the  centre,  and  tbe  outer  fragmente  were  below  and  behind 
the  inner  ones.  Tbe  ahoulders  conld  be  drawn  back  sli^btly,  but  not 
enougb.  to  overcome  tbe  displacement  forward,  and  they  eould  lw 
drawn  forward  so  far  that  they  were  aeparated  by  an  interval  of  atäj 
three  inehes,  measnring  acroae  the  chest.  The  arma  conld  b%  raieed  to 
tlie  horizontál  line  in  front  and  on  the  side,  but  not  behind. 

Sgmpbmt  <md  Cowte. — The  rational  and  phyeical  signs  common  to 
tiii^i  ľrictares  are  fotind  in  tbose  of  the  clavicle.  Tbese  are  tlie  de- 
ťormity,  mobility,  and  erepitation,  the  loenlized  p;iin,  and  tlie  diininution 
iď  ťniiction.  Besidea  the  deťormity  dne  to  tlie  displacement  oť  the  frag- 
mentu, there  is  also  that  whieb  ia  produeed  by  the  falltng  íuwarda  of  tlie 
shonlder  and  wbich  ia  moat  apparent  wlicn  viewed  from  behind.  and  with 
it  goea  a  very  noticeable  projeetion  of  the  posterior  border  and  inťerior 
angle  of  the  leapula.  Tbese  signs  are  oťcourae  most  marked  in  cas 
of  eomplete  fracture  with  overridiog  of  the  fragmente;  in  fracturea 
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the  inner  and  outer  thirds  they  are  usually  less  marked,  or  even  absent, 
because  the  average  displacement  is  less. 

In  fractures  of  the  middle  third  there  is  usually  displacement  of  šuch 
a  character  and  extent  that  there  is  no  difficulty  in  recognizing  it  and  its 
cause ;  the  fragments  can  be  separately  grasped  and  moved  úpon  each 
other.  Crepitation,  however,  is  not  always  produced  by  this  manoeuvre, 
for  the  broken  surfaces  may  not  be  in  contact,  and  in  order  to  get  this 
symptóm  it  is  necessary  to  háve  the  shoulder  drawn  backward  and  out- 
ward,  so  as  to  reduce  the  displacement. 

The  fixed  pain  is  a  valuable  sign  in  partial  fractures  and  in  fractures 
without  displacement,  and  it  may  be  the  only  one  that  is  present  imme- 
diately  after  the  injury ;  the  appearance  within  a  week  of  a  firm  oval 
mass  at  the  point  where  pain  was  felt  con6rms  the  diagnosis  of  fracture. 
The  only  probable  source  of  error  in  šuch  a  čase  would  be  a  periostitis 
due  to  direct  violence  which  might  give  rise  to  a  similar  lump. 

The  interference  with  function  seems  to  be  largely  the  consequence 
of  the  pain  which  makes  the  patient  unwilling  to  move  the  arm,  rather 
than  of  any  mechanical  defect  produced  by  the  fracture.  It  was  lpng 
taught  that  a  patient  with  a  broken  clavicle  could  not  raise  his  hand 
to  his  head,  but  this  is  so  far  from  being  the  fact  that  Velpeau  declared 
he  had  not  met  with  two  cases  in  twenty  years,  in  which  there  was  this 
disability.  The  patient  can  usually  move  the  arm  quite  freely  back- 
wards  and  forwards,  but  cannot  raise  it  or  adduct  it  without  pain,  and  if 
asked  to  put  his  hand  on  his  head,  will  usually  tiex  the  forearm,  incline 
the  body,  and  bend  down  his  head  to  accomplish  it.  The  fracture  and 
displacement  are  not  entirely  without  influence  in  this  limitation  of  the 
movements,  but  they  are  not  wholly  responsible  for  it.  Ilurel,1  who 
profited  by  his  internát  at  the  hospital  for  convalescents  at  Paris,  to  ex- 
amine  the  later  condition  of  patients  with  this  fracture,  found  the  move- 
ment  of  circuraduction  of  the  arm  the  last  to  be  regained,  and  that  a 
shortening  of  half  an  inch  or  more  delayed  complete  recovery  consider- 
ably  beyond  the  time  that  was  sufficient  for  it  when  the  shortening  was 
less  or  absent. 

The  patienťs  appearance  is  often  quite  characteristic ;  he  sits  with  his 
body  and  head  inclined  towards  the  injured  side  and  supports  the  elbow 
or  forearm  with  the  other  hand,  and  some  surgeons  háve  held  that  the 
diagnosis  could  be  made  by  the  simple  inspection  of  the  posture.  The 
only  cases  in  which  the  diagnosis  can  well  remain  in  doubt  after  even  a 
brief  examination  are  those  of  incomplete  fracture,  and  some  of  fracture 
close  to  either  end  of  the  bone.  The  latter  may  be  mistaken  for  dislo- 
cation  ;  in  fact,  one  was  so  mistaken — a  fracture  of  the  sternal  end  undcr 
the  čare  of  Béclard,  at  La  Pitie,  the  reál  character  of  the  lesion  appear- 
ing  at  the  post  mortem.  This  error  may  be  avoided  if  the  outline  of 
the  bone  can  be  accurately  traced,  but  in  two  cases  of  dislocation  of  the 
acromial  end  of  the  clavicle  with  slight  occasional  crepitation,  I  háve 
found  it  impossible  to  determine  positively  the  seat  of  the  accompanying 
fracture,  which  was,  probably,  a  partial  one,  running  into  the  joint. 

The  progress  of  the  fracture  is  extremely  simple  and  is  rarcly  dis- 

1  Les  Fractures  de  la  Clavicule,  These  de  Paris,  18G7. 
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turbed  by  coraplications  or  dangers.     Union  is  usually  firm  by  the 
of  the  fourth  week,  sometimes  múch  earlier,  and  failure  of  union  is 
Displacement  and  shortening,  however,  are  the  rule,  only  those  c 
apparently,  being  exerapt  in  which  the  line  of  fracture  is  transveree 
thcre  is  no  displacement  at  first.     The  amount  of  the  shortening 
vary  from  a  fraction  of  an  inch  to  one  and  even  two  inches,  and  it 
be  produced  by  angular  displacement,  or  by  overriding,  or  by  both,  a. 
figúre  lí>9. 

Fig.  169. 


Fracture  of  the  clavicle.    Union  with  extréme  displacement. 

The  complications  that  may  occur  in  the  course  of  the  repair  are  the 
ordinary  inflammatory  ones  that  may  arise  at  the  seat  of  fracture  in  con- 
scqucnce  of  the  bruising  of  the  surrounding  parts,  or  of  the  failure  to 
iminobilize  the  fragments,  or  special  ones  due  to  the  pressure  of  the  frag- 
ments or  callus  úpon  the  vessels  and  nerves.  Cases  háve  been  already 
given  in  illustration  of  these  complications  when  produced  at  the  time 
of  the  accident ;  those  of  later  occurrence  are  very  exceptional,  although 
Delens1  intimates  a  belief  that  the  diminution  of  power  observed  in  some 
cases  after  recovery  may  be  due  to  comprcssion  of  the  nerves  by  an  ex- 
uberant  callus.  Besides  his  own  čase  Delens  was  able  to  find  only  one 
other,  Polaillon's.2  A  few  cases  in  Gurlťs  chapter  úpon  fractures  of  the 
clavicle  may  perhaps  be  instances  of  paralysis  due  to  the  pressure  of 
a  larme  callus,  but  it  is  not  possible  to  distinguish  positively  between 
the  primáry  and  the  secondary  effects.  Delens's  čase  is  very  satisfac- 
tory.  Tlie  patient  was  brought  to  the  hospital,  January  lst,  1881,  with 
fracture  of  the  left  clavicle  and  two  ribs.  The  arm  was  placed  in  a 
Mayor's  sling,  and  union  was  complete  by  the  end  of  the  month.  The 
patient  returned  on  the  nineteenth  of  March,  complaining  of  great  loss  of 
power  in  the  left  arm  ;  examination  showed  marked  overriding  of  the 
fragments,  the  outer  lying  in  front  of  the  iuner  one,  with  a  hard  firm 
callus  two  inches  thick,  atrophy  of  all  the  muscles  of  the  left  arm,  and 
passive  congestion  of  the  skin  of  the  hand ;  the  pulsations  of  the  left 
radial  artery  were  múch  weaker  than  those  of  the  right.  The  posterior 
and  lower  portion  of  the  callus  was  removed  by  operation,  the  pulsations 
of  the  radial  artery  and  the  appearance  of  the  hand  at  once  becaino 
normál,  and  the  patient  gradually  recovered  the  use  of  the  limb. 

In  another  ease  Gosselin  removed  a  portion  of  callus  which  had 
causc-l  persistent  ulceration  of  the  soft  parts  covering  it.  A  prompt 
cure  tollowed. 

1  IV  !.i  rcscotioii  iľun  oal  do  la  C  la  vie  nit*  mmprimnnt  lea  vaiaseaux  et  lea  nerfa 
soiism-1  tviiTs,  in  Arcliiws  do  Médooiiu*,  Aug.  lbSl,  p.  170. 
1  Loc.  cit.,  p.  tíľtí. 
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ification  of  the  coraco-clavicular  ligament  has  been  observed  in 

1  cases  after  fracture  in  the  outer  ttiird.     No  description  is  given 
modifications,  if  any,  of  the  functions  of  the  part  produced  by  this 

>8ÍS. 

ure  of  union  is  rare.  The  fact  that  in  three  of  the  six  cases 
sture  of  both  clavicles  collected  by  Malgaigne,  the  bones  did  not 
led  that  author  to  believe  that  this  double  fracture  predisposed 
ly  to  failure  of  union  ;  but  as  no  sirailar  failure  has  been  since 
ed,  and  as  the  failure  in  at  least  two  of  these  cases  appears  to 
een  the  result  of  the  lack  of  treatment,  the  opinion  lacks  support. 
cases  of  failure  of  union  after  fracture  háve  been  recorded,  and 
orthy  of  note  that  it  does  not  appear  to  háve  resulted  in  an}r 
ition  of  function ;  in  one  čase  carefully  examined  by  Hamilton 
there  was  ligamentous  union  and  overriding  to  the  extent  of  half 
i  the  arm  on  the  affected  side  was  in  every  way  as  strong  and  as 
use  as  the  other.  In  the  recorded  cases  of  pseudarthrosis  the 
•e  has  generally  been  in  the  middle  third,  rarely  in  the  inner  one. 
y  two  cases  has  the  pseudarthrosis  received  operative  treatment. 
ton  was  used  in  both,  and  successfully. 

itment. — The  indications  for  treatment  are  to  reduce  the  displace- 
,nd  to  prevent  its  recurrence.  The  means  by  which  they  are  to 
;  do  not  differ  raaterially  in  the  different  fractures,  but  in  describ- 
>m  I  shall  háve  mainly  in  mind  fractures  of  the  middle  third. 
ías  been  already  said,  the  shoulder  and  outer  fragment  are  usually 
ied  inward,  forward,  and  downward,  and  the  outer  end  of  the 
ragment  is  displaced  upward.  The  force  which  produces  the  first 
ement  is  the  weight  of  the  shoulder.  It  mušt  be  remembered 
e  shoulder  hangs  out  from  the  chest  as  a  sign  hangs  out  from  the 
f  a  house ;  the  scapula  and 

3  are   two  lateral   supports,  Fi£*  170. 

e  trapezius  muscle  is  a  sus-  A  5 

y  one.     A  glance  at  figúre       a?-.„       y^^/ 
ows  how  the  fracture  of  the  ^^/^^a^V 

2  removes  one  lateral  support,  \ll   ^^*^^^^ 

w  the  weight  of  the  shoulder,  c II '^^  ^^^^t 

10  longer  supported  úpon  that  11/  ^^^ 

jwings  forward   and   inward  If  \ 

ihe  posterior  border  of  the  cj  /^^ 

i  as  a  centre,  or  rather  úpon  jl  \^^^"B^ 

der  surface  of  that  bone  as  ^^ 

in    COntact    WÍth    the    rOUnd  Mechanlsm  of  aUplacement  after  fracture  of 

n  ..  ....     .  the  clavlcle.    A,  acromlon ;  C,  claricle;  8,  aea- 

rall,  until  a  new  equilibnum    pula .  A,,  po8ltloll  of  the  acromlon  after  the  frac 
d.     This  movement  of  rota-    túre. 
rries  the  posterior  portion  of 

ipula  away  from  the  back  at  the  samé  time  that  it  brings  the 
r  portion  nearer  the  front,  and  as  the  upper  part  of  the  chest  is 
ke  and  not  simply  cylindrical,  and  as  the  movement,  the  change 
bion,  takes  plače  therefore  in  a  vertical  as  well  as  in  a  horizontál 
the  shoulder  drops  and  the  inferior  angle  of  the  scapula  rises,  by 

ison  at  least,  if  not  actually.  Reduction,  therefore,  is  to  be 
22 
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aecoraplished  by  carrying  tlie  alioulder  haek  to  ita  former  position,  i 
retention  by  Biipplying  tlie  aupport  previoualy  given  by  tlie  ciavicle. 
These  iiiiliciitiohs  háve  been  clearly  understood  since  tlie  tíme  of  ihe 
eartiest  nritera,  but  it  has  been  found  very  diffieult  to  embody  them  in 
pracúce,  bccause  there  is  no  means  of  acting  in  tlie  desired  manner  opOD 
ibe  íhoulder  ibat  doea  not  iovolve  an  auiount  of  discomfort  that  | 
will  not  ordiiiarily  submit  to.  Moreover,  in  sorae  cases  surgeons  háve 
lost  sight  of  tlie  fact  that  tlie  position  of  tlie  arm  is  a  secondary  o 
íraportance  being  due  solely  to  its  use  as  a  means  of  acting  u  potí  the 
outer  end  of  tlie  acapula,  and  that  it  is  useless  to  press  tlie  elbow  upward 
unless  tbe  scapula  ia  left  ťree  to  be  raised  by  that  prcaaure.  It  is 
entircly  uselesa  to  bind  tbe  elbow  to  tlie  alioulder  on  tlie  sarue  aide  ;  sneh 
dresnngs  do  not  ntiae  tlie  scapula. 

One  of  tlie  metboda  of  reduction  employpd  by  Ilippocrates  rosonililť* 
in  principle  very  closely  the  dressing  anggested  by  Velpeau  and  era- 
j.biyed  with  mach  Buccesa  by  him  and  otliers.  Íle  placcd  tlie  hand  of 
tlie  aflected  side  úpon  tbe  opposite  alioulder  and  tlien  pressed  the  elbow 
forcibly  upward  and  outward.  Aa  the  arm  liea  thua  acroaa  the  chttt 
its  long  axis  is  exactly  in  the  direction  in  vrhicii  preasure  shoull  be 
made  to  ovoreorne  tlie  naual  displaceraent.  Anotlier  method  Otnplojtd 
by  Ilippocrates  vw  to  plače  tlie  patient  úpon  hra  haek  with  a  small  hanl 
Bosbion  between  his  sliouldera,  and  then  to  preša  hackward  úpon  ihe 
acromion  or  the  head  of  the  humerus  while  the  elbow  wm  puahed  up  by 
M  MafoUflt.  Panlus  jEgineta  niade  exteuaion  by  drawing  the  arni 
upward  and  outward,  and  couiiter-extenäioii  by  the  neok  or  olher  Hta, 
and  hc  alao  recommended  tlie  axillary  pad  witb  tlie  elbow  brought  close 
the  side.  líuy  de  Ohauliac  placed  his  knee  between  the  patieuťs  shoul- 
dera  and  drow  them  hackward.  These  methods  are  the  types  of  all 
that  háve  since  been  uscd  or  that  are  now  in  oh.  A  modificabOD  intro- 
duced  by  Chassaignac  deaervea  m  e  n  tí  on.  Having  obaerved  that  tlie 
dieplacement  oould  be  reduced  by  extréme  elevation  of  the  alioulder,  he 
proposed  the  following  raethod:  the  surgeon  places  his  breast  againat 
tlie  alioulder  of  tlie  uninjured  side,  clasps  hts  banda  under  the  opposite 
elbow  and  drawa  it  forcibly  upward.  The  principál  objection  to  tlie 
method  is  that  if  the  fracture  ia  oblique  the  reduction  cannot  be  main- 
tained. 

Kcduction,  in  sliort,  ia  to  be  aought  by  earrying  the  alioulder  upward, 
outward,  and  hackward,  acting  either  directly  úpon  it  or  indirectly 
through  tlie  elbow,  or  using  the  arm  aa  a  levor.  ľolaillon  recommenda 
strongly  a  method  baaed  úpon  the  latter  principle  :  ataniling  hehind  the 
patient  he  puses  his  hand  or  forearm  into  the  axilla  and  drawa  upward 
and  backward  witb  it,  while  with  the  other  hand  he  pressei  the 
elbow  against  the  side  and  thua  forces  the  shoulder  outward. 

In  sonie  cases  it  is  necessary  to  háve  these  elľort3  niade  by  an  assist- 
ant  in  order  that  the  surgeon  hiraself  may  hc  at  liherty  to  make  sueh 
movementa  of  coaptntion  as  may  be  needed  to  overcome  the  obstaele* 
otľcred  by  pointa  or  irregularities  úpon  the  surfaec  when  the  Um  ■  >(' 
fracture  is  tranaverao  or  nearly  ao.  In  transverse  fracturea  with  only 
angular  displacement  upward  and  fbrward  it  is  sometimea  sufficient  to 
make  pressurc  úpon  the  angle. 
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The  physieal  obstacles  that  need  to  be  overcome  in  Che  treatment  are 
so  great,  and  tlie  suceess  that  has  attended  the  difťerent  methoda  has 
beeii  N  mMcrate  that  the  number  nf  plans  that  háve  been  proposed  and 
employed  is  vcry  great,  and  the  history  of  the  treatment  shows  mainly 
a  reoorrence  of  perióda  markcd  at  first  by  elaboration  and  multiplication 
of  detíiila  and  precautions  and  then  by  the  abandonment  of  them  all  and 
the  substitution  of  something  very  äimple.  'ľhe  rcíiilts  obuined  by 
the  simple  searf  or  sling  are  as  good  as  thoae  furníshed  hy  the  most 
elaboráte  bandaging,  and  tlie  discomfort  to  the  patient  during  treatment 
is  much  less. 

The  differenccs  in  tlie  methoda  depend  in  great  part  úpon  the  índica- 
tion  which  eaeh  aurgeon  has  liad  more  particuhtrly  in  niind,  úpon  the 
displacenient  which  he  sought  to  prevent.  Thus,  in  some  the  special 
object  of  the  dres.sing  is  to  maintaiti  the  shoulder  elevated,  tti  otliers  to 
hold  ít  back,  and  in  otliers  again  to  draw  it  oiitward.  The  type  of  the 
first  class  is  a  bánd  passing  under  the  elbow  and  forearm  and  around 
tiie  neek,  the  forearm  lyhig  across  tlie  ehest.  That  of  the  seeond  is  a 
postorior  transverae  splint  to  the  ends  of  which  the  ahonlders  are  made 
l'aat,  or  an  anterior  transverae  aplint  pressing  the  ahouldat  back.  That 
of  the  tliird  is  the  axillary  pad  used  as  a  fulcrutn  to  force  the  shoulder 
out  by  pressing  tlie  elbow  in, 

When  tlie  patient  is  sufficiently  desirous  to  avoid  any  viaible  irregu- 
larity  in  the  otitliiie  of  the  clavk-le  to  bear  the  díscomforts  of  a  prolouged 
rest  in  bed  without  change  of  position,  and  when  the  displaceinent  can 
be  reduced,  treatment  in  the  recumbent  position  holds  out  the  best  pros- 
pect  of  recovery  without  deťonnity.  The  patient  should  be  placed  upou 
his  back  (or  rather  npon  her  back,  for  it  is  uot  probahle  that  any  one 
but  a  lady  whose  social  position  retiuires  her  neck  to  be  left  at  times 
uncovered  will  subinit  to  tbis  conlineraeiit),  npon  a  firm  mattrc.-í  with 
tlie  head  beut  ľorward  ao  a3  to  relax  the  steriio-eleido-maeloul  úpon  the 
iiijured  side,  and  the  elbow  fastened  to  the  aide  or  chest  or  raised  úpon 
a  cushion  so  that  the  weight  of  tlie  arm  raay  tend  somewhat  to  force  the 
ahoulder  upward  and  baekivard,  anatomieally  speakiug.  It  has  beeu 
recommended  also  that  a  firm  narrow  cushion  be  placed  along  the  špine 
hetween  the  ahoulder  blades,  and  Róbert  preferred  to  háve  the  patient 
lic  not  entirely  Hat  úpon  the  back,  but  incliued  slightly  toward  the  un- 
iujured  side.  In  one  caae  digital  pressure  was  made  úpon  the  fnwr- 
nients  throngliout  tlie  treatment  to  inaiire  aceurate  coaptittion.  Mal- 
.ľjiíl'iio  sug^eated  that  blunt  hooka  with  a  strap  fastening  tliem  to  the 
e)bo*(  nr  double  hooks  like  those  he  used  in  fracture  of  the  patella, 
migbf  perhaps  be  substituted  for  the  fingers  of  the  assistant.  Tlie 
position  mušt  he  kopt  practically  unchanged  for  at  least  two,  and  proba- 
bly  for  tbree,  weeka. 

Quite  recently  Langenbuck1  bas  used  the  ailver  suture.  The  patient 
was  a  boy  ten  yeara  old,  tlie  fracture  at  the  junetion  of  the  ouler  and 
iiikMIi'  thirds.  Tbc  fragmente  werc  fastened  together  with  eilver 
sutures,  both  enda  cut  short,  and  the  periosteum  united  with  eatgut 

'   h.'Utf<-)i-  M,,..l.  WiK-liPiis.'liriťt,  Jan.  2ŕ,  1SS2. 


Hg.  l'i-  suturea.  Anttaepticdressingsand  theDesault 

bandage  were  used.  The  result  ís  said  I 
havc  been  verv  good.  The  scar  left  by  th 
operation  would  probably  be  considered  t 
objectionable  a  diafigarement  as  union  w'« 
the  average  displacement. 

d/toj/or't  Searf  or  Sliny  (fig.  lTľ)  a 
made  of  a  square  of  mualin  the  diagonál  <* 
which  ia  long  enough  to  extend  eaaily 
around  tlie  body.  The  forearm  is  flexed  at 
a  right  angle  and  laid  aeross  r  hu  breast  :  thi 
cloth.  folded  dtagonally,  is  laid  .over  it  arn 
tied  around  the  body  so  that  its  folded  bor- 
der  runa  horizontally  around  an  i  ne  h  or  twi 
above  tlie  forearm,  in  front  of  which  the 
cloth  hanga  down.  The  free  point  of  the 
triangle  is  then  bronght  np  Mtween  Au 
forearm  and  tlie  body,  and  the  two  folds  ol 
which  it  is  eompoaed  are  secured,  one  on 
either  side  of  the  neek,  by  banda  attacheiJ 
to  the  ecarf  behind  and  bronght  forward  over  the  shou'ldcr. 

A  modification  which  makes  thia  more  seeure  was  used  by  Gosaelin. 
Tbc  forearm  rests  between  the  folds  of  tlie  triangle,  the  folded  diagonál 
of  which  thus  forma  the  lowest  part  of  the  dressing,  while  its  en<la  are 
tied  around  the  bodyaa  before.  The  folds  that  forni  the  third  point  are 
also  sceured  aa  before,  or,  if  long  enough,  are  tied  together  about  the 
neek.  Itichet  sought  to  give  additional  solidity  hy  adding  banda  of  a 
hesive  plaater,  paaaing  them  under  the  elbow 
and  neroaa  the  opposite  shoulder. 

Thia  method  ia  suitable  for  fracturea  wíthout 
mucii    displacement,    especially    for    thoae 
children  with  untorn  periosteum. 

ľ.ljHitii'x  iretting  (Fig.  172)  ia  more 
aeeure.  It  ia  made  with  a  long  roller  bnnd- 
age.  The  elbow  ia  bronght  wcll  in  front  of 
the  cheat  and  the  hand  plaeed  on  the  opposite 
ahoulder,  and  the  limb  is  drawn  anugly  up 
towards  the  neek  by  succcsaivc  turns  of  the 
roller  which,  beginning  at  the  oppoaite  axilla, 
paaa  oblii]ue!y  aeroaa  tlie  back,  over  the  slioul- 
der,  in  front  of  the  arm,  under  the  elbow,  and 
back  to  the  axilla;  after  three  or  four  euch 
turns  háve  been  plaeed  the  bamtage  is  carried 

°'ľ" oť It«"i*tiH*.* circularly  around  the  bodycovering  in  the 

from   below  upward.     The   turaa   ahould    be 
eecureil  by  atitehing  or  by  aoaking  in  dextrine  or  plaater. 

Sayre'g  draselný  (figa.  173  and  174).  A  very  convenient  and 
popwlar  drcaaing  is  tlie  one  introduced  by  ľrof.  Sayre.  It  ía  made  of 
two  stripa  of  adliesívo  plaater,  cach  about  three  incliea  wide  and  long 
enough  to  go  once  and  a  half  around  the  body;  one  end  of  the  first  strap 


Fig.  172. 
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is  stitched  looscly  ahout  the  arm  juat  below  the  axilta,  and  the  other 
carried  around  the  chest  from  behind  forward,  as  shown  in  figúre  173. 
The  second  strap  ia  then  carried  from  tiie  top  of  the  shoulder  on  the  tin- 
iiijured  side  aeros3  the  baek,  under  tlie  elbow,  and  along  tlie  forearm  to 
tlie  shoulder  again  (fig.  174).     The  elbow  sbould  be  drawn  back  wbilo 


tbe  fírst  strap  ia  applied,  and  wcll  forward  while  the  second  ia.  It  ia  a 
eoBTOUsnce  to  the  patient  to  havc  the  plaster  carried  pást  tbe  ulnar  aide 
of  tlie  hand  so  aa  to  leave  the  latter  uncovered.  The  action  of  tho 
drcssíng  ís  simply  to  press  tbe  shoulder  upward  and  backward,  and  tta 
principál  advantnge  ľies  in  tlie  solidity  wbich  the  use  of  the  adbesive 
plaater  givea  ;  sometímea  a  turn  of  a  roller  bamlage  ia  placod  under  tbe 
plaster  to  nrevent  irritation  or  excoriation. 

Tím  •ixiUiin/  jui-l,  dosijnied  eapeeially  to  prevent  shortening  by  fore- 
ing  tlie  shoulder  outwards,  has  been  in  lise  for  raany  ceuturiea,  and 
rcacbed  its  bighest  development  at  the  hands  of  Itesault,  of  whose  com- 
plicatcd  dressing  it  forma  tbe  enaential  part.  Ho  made  it  of  a  finn, 
wedgo-ahaped  cushion  atuffcd  with  hair,  long  onough  to  reach  from  the 
axilla  nearly  to  tlie  elbow,  four  or  five  inches  wide,  and  three  inches 
thick.  It  waä  plaeed  between  the  arm  and  the  body  with  its  thick 
base  in  the  axilla,  and  the  elbow  na  then  brought  down  and  fastened 
to  the  side  with  a  roller  bandage.  Xumeroua  other  turn3  of  the  band- 
age  were  carried  under  tlie  elbow  and  over  the  shoulders  to  force  the  arm 
upward  and  backward.  Desaulťs  dreaaing  was  cumbersome  and  liable 
to  alip,  and  the  axillary  pad  haa  on  more  than  one  occaaion  caused  gau- 
grene  of  the  arm  by  obstruction  of  tlie  circulation,  or  paraiysis  by  preš- 
súre  úpon  the  nerves.     Aa  now  used  it  ia  smallcr  aud  softer,  but,  I 
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believc  tliat  whenever  it  is  large  and  6rm  enongh  to  accoraplnli  it- 
object,  it  ia  ílangeroua,  and  whenever  small  cnough  to  be  free  from 
danger  it  is  useleaa,  It  still  forma  part  of  niany  dressings,  but  I  do  n 
tbink  ita  use  in  its  more  recent  form  <ian  be  juatified  theoreťicilly,  i 
tliat  tliľ  results  obtained  by  it  are  better  tban  othera.  I  shall,  tliere- 
fóre,  mention  only  one  dressing  of  whtch  it  forma  part,  a  dresaing  that 
bas  been  highly  apoken  of  in  the  pást  and  which  is  still  verv  populsr,  1 
believe,  in  Fhiladelphia.  It  was  introduced  in  to  thc  ľennsylvania  Hos- 
pítal  by  Dr.  George  Fox,  in  1828. 

Fax" a  thmaing  (figures  175,  17fi)   conaista  of  an  axillary  pad, 
stuffed  leather  ring,  and  a  sling.     Tlie  ring  is  paaaed  over  the  arm  of  tlie 


Fír.  175. 


Fig.  ne. 


uninjured  side  to  the  shoulder,  and  the  pad  and  sling  are  attaehed  to  it 
by  straps,  aa  ahown  in  the.  acconipanying  figures.  I>r.  Agnew  spnb 
highly  of  its  valne  in  the  trestnicu  t  of  fractures  of  the  aternal  or  acromia 
end  of  the  bone. 

Papiing  Brítte. — An  attempt  to  mect  tlie  samé  indieation  by  mcatis 
of  a  fixed  brace  has  been  made  by  Papini,  and  thc  inštrument  seems  ti 
be  well  adapted  to  ita  purpoae.  It  consista  of  an  artificial  davicle  o 
wood  made  fast  to  tlie  body  and  shoulder  by  a  jacket  and  armlet  o 
leather.  Tlie  arm  is  sceured  to  the  side  and  the  elhow  held  up  by  a 
RŽt«  bandage.  It  is  adjustablo,  so  that  the  shoulder  can  be  presaed 
back  to  the  desired  extent. 

The  dressings  wbich  are  intended  mninly  to  draw  the  shoulder  back- 
ward  are  modiiicationa  of  the  figure-of-8  bandage  and  tlie  posterior  anc 
anterior  splints.  The  simplc  figure-of-8  carried  acrosa  thc  back  from  o 
shoulder  lo  tlie  other,  is,  if  not  actually  harmful,  ccrtainly  inefficient 
A  modification  snggested  by  llií.'nmier  amoiints  almost  to  a  poaterior 
splint.  He  placcd  a  large,  liard  ajuare  cushion  (fig.  177)  betweea  k' 
shoulders  behind  and  carried  a  bandage  from  each  tipper  corner  over  the 
shoulder  and  under  the  axilla  back  to  the  fower  corner.  Moore,  ol 
Rocheater,  appiied  the  bandage  so  aa  to  inclu.de  tlie  elhow  aa  well  as  the 
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slioulder  of  the  afľected  side,  seeking  to  make  tlie  fibrea  of  the  pectoralis 
major  teuse  by  drawing  tlie  elbow  backward.  The  batidage  in  his  dress- 
ing (fíg.  178)  abould  be  about  two  yards  long,  ita  centre  ía  plaeed  under 
tlie  olecrnnon,  the  forearm  be- 

ing  flexed  at  a  right  anglo,  tlie  F'8-  M*. 

end  that  is  next  tho  body  ia 
carried  up  botween  the  arm 
and  the  sido,  in  front  of  and 
over  the  sboukler,  aeroaa  the 
back  and  under  the  opposite 
axilla ;  tlie  other  end  is  carried 
around  the  outer  side  and 
front  of  the  elbow,  tlien  be- 
tweeu  it  and  tlie  side  to  the 
back,  and  across  tlie  back  to 
the  opposite  ahoulder  wliere  it 
is  made  fast  to  tlie  first  end. 
The  elbow  mušt  be  drawn 
backward  and  pressed  upward. 
Hanitlton  expresscs  approval 
of  the  principle  of  thia  dress- 
iiig,  but  finds  ita  uac  trouble- 
some  to  the  patient.  I  do  not 
think  it  is  worth  whílc  in  any 
dressing  to  seek  to  tlraw  down 
the  inner  fragment  through  the 
agency  of  the  peetoralia  major. 

Potterior  gplint*  are  aeldom  uaed  now,  They  háve  heen  made  in  the 
form  of  a  croaa,  against  the  arms  of  wbieb  tlie  ahoulders  were  drawn 
back,  and  aa  iron,  wooden,  and  pasteboard  aplints  eroasing  the  back  and 
utefidíng  utually  beyood  the  ahoulders,  bo  iliat  tlie  traction  of  the 
bandages  by  which  the  shouldera  were  made  fast  ahould  be  exerted  in 
an  outward  direction  aa  we!l  aa  backward. 

Anterior  tptitiU,  made  of  giitta  percha  or  metal,  aml  moulded  to  the 
front  of  the  cheat  frea  ono  slioulder  to  the  other,  háve  been  naed  with 
the  aame  object,  and  tlie  attempt  bas  heen  made  to  use  plaster  oľ  ľaris 
iti  the  samé  mnnner,  pouring  it  over  the  front  of  the  slioulder  and  cheat 
to  solidif'y  whtlc  the  IVagmenta  are  held  in  position. 

I  am  not  aware  that  tlie  plaste  r-ofľari  s  jnekct  haa  been  uaed  for  ttiis 
purpoae,  and  I  háve  had  no  auitable  opportmiity  to  make  trial  of  it  ex- 
cept  in  the  somewhat  similar  di.slocation  of  tlie  acromial  end  of  the  clavi- 
cle,  but  I  think  it  would  furnish  a  fixeil  point  that  conhi  he  made  uaeful 
by  fastening  the  shouldcr  to  it  by  additional  baru  of  the  baodagfc 

It  is  very  apparent  úpon  cxanúnation  of  the  history  of  ihis  aubject, 
that  whilc  many  different  dreasings  tnay  give  good  reaults  in  certain 
OSSCfl,  Done  cau  be  depeudcd  upon  to  do  so  in  all,  and  that  tho  dis- 
ptaccment,  the  shortening,  which  is  the  rule,  is  tlie  result  in  some  cíisľs 
of  forces  which  cannot  be  eft'ectually  coutrollcd,  of  the  ohliijuity  of  the 
fractme,  and  not  Lnfreqtteutiy  of  tbc  indocility  of  the  patient,  who,  find- 
ing  himaelf  incomuiodcd  hy  the  dressing,  shifts  it  slightly,  but  oťten, 


until  he  obtains  eaae  at  the  Bacrifice  of  the  objekt  it  wii  :■■ 
accure. 

If  the  fracture  ía  witliout  displaceuieut,  especially  tlie  subperioste: 
fracture  of  children,  or  if  the  diaplaoement  showB  hut  Httle  tendeney  I 
recur  after  reduction,  the  simple  scarf  or  shng  or  Sayre'a  dreasiug  «i 
auawcr  every  purpose. 

Iť.  mi  the  other  1 d,  the  tendency  to  displaceménl    b 

oboioa  "f  a  method  of  tre&tment  »ill  depeud  largely  úpon  the  charncť 
and  ■  i-lľ's  oť  ílu'  pfttient.     If  he  is  indifferent  to  the  deformity  or  i'  " 
crniit  oľ  reslrutrit,  it  is  imidess  to  attcmpt  more  than  a  BÍmple  dl 
Ku    iľ  be  ia  willing  to  íubmit  ti>  the  oonfinement,  tlie  fracton 
trented  by  doraal  decubitua  and  digital  pressure  with  a  fair  pr 
tuoaeaa. 

If  Lbe  díspl a cement  ia  írreducibk',  as  sometimes  happens,  and  mtbottf 
nnefa  ten  ■  :■■  dressing  ia  sufficient. 

.  itltaneons  fracture  of  tbc  two  ctaviclea,  the  doraal  poeition  i -í 

unende  I 
■    II  to  plače  in  the  nxílla  n  pad  of  cotton  wrapped  in  a  e 
b  t  In-  moisttire  mul  keep  the  opposing  surfaees  I 

I  tur  tlie  samé  rcason  s  compreaa  should  be   i 
i  1   the    btwly,  wlicrover  tlie  two  would   olherni-ľ   bi  :i* 

pad  is  used,  partienlar  nttentiou  musí 

lation  and  inncrvntion,  and  the  examination 
r  r  h .  firat. 


■ 


[br  froni  fiftcen  to  twuuty  days  Vy  eliiS 
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FRACTĽRES  OK  THH SCAPĽLA. 

Fkactthg.s  of  the  scapula  are  comparatively  rare,  about  one  percent, 
of  all  fractureä  accordiug  to  the  beat  statistics  at  our  coraraand.  They 
are  six  times  as  coromon  in  xaera  as  in  ivomen,  and  in  the  grcat  majority 
of  caaes  the  patients  háve  been  between  twenty  and  fifty  years  of  age. 

Tlie  size  and  shape  of  tlie  bone,  and  the  presence  of  three  irregular 
and  prominent  apophyses  permit  a  di  verši  ty  of  fractures  differin^  so 
greatly  in  their  móde  of  production  and  symptoms  that  it  bec-ornes  neees- 
sary  to  consider  them  separately.  Most  writers  in  the  last  hundred  yeara 
háve  made  froín  six  to  eight  groups  as  follows :  lat,  fraotureB  of  tlie  body ; 


Fig.  ISO. 


'.,  fracturc9  of  the  inferior  angle  ;  3d,  fracturea  of  the  upper  angle  and 
supra-spinous  foaaa ;  4th,  fractureB  of  the  špine;  útli,  fractureä  of  the 
aeronihm ;  lith,  fractures  of  tlie  coracoid  proeeaa ;  7th,  fraetures  through 
the  surgica!  neck  ;    Sth,   fracturea  of  the   glenoid  cavity.      Of  these 
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Fíg.  181. 


varieties  the  lst,  4th,  Bth,  and  7th  are  by  far  the  most  common,  the 
others  are  extreruely  rare. 

1.  Fraeturt  •■>/  ílu-  B'idji  "f  the  Sr,ij,uhi. — Fractures  of  the  body  of 
the  scapula  are  single  or  multiple.  The  former  are  confined  to  the  Bob- 
Bpinous  fossa,  and  the  direction  of  the  line  of  fracture  is  transverse  or 
oblique.  The  fragmente  may  preserve  their  norma!  relationa  to  ench 
other  or  there  may  ho  displaci mem,  ihe  lowcr  fragment  shifting  to  cither 
side  of  the  upper  one  and  overriding  for  a  greater  or  less  dištance.  This 
ovorridiug  is  most  markcd  on  the  axillary  side  and  is  dne  apparently  to 
muscular  contraetion,  while  the  lateral  diaplaeement  is  the  result  of  the 
coiitinued  action  of  the  fracttiring  force.  In  aome  cases  the  fragments 
háve  united  aľter  transverae  or  obliijue  fracture  in  šuch  a  position  that 
they  touch  or  overnde  at  one  side  and  are  separated  at  tlie  other. 

In  multiple  fractures  the  Icsion  ia  extremely  variable,  the  fracture  may 
be  "  starred,"  or  commiuuted,  somc  of  the  liues  may  be  inoomplote,  and 
the  tónin  one  may  be  loi.gitudinal ; 
tlie  only  condition,  apparently,  inider 
wliích  longitudinal  traetnre  is  met 
with  (fig.  181),  Gurlt  doubtsíf  a 
siui|>le  longitudinal  fracture  wM  ever 
known,  although  he  qiiotea  a  čase  from 
the  L.ineet  (1862,  vol.  ii.  p.  lltí) 
descríbed  as  noh< 

Malgaigne  deseribes  a  čase  of  sup. 
posed  partial  fracture,  the  díagaOMt 
heing  maile  duringliťe.  The  centrál 
portion  of  the  bone  was  found  de- 
pľľ-si'd  after  a  blow,  with  a  sharp, 
«'el! defined.  bfHBy  inaigin  on  the 
Spiiutl  side.  and  n.-inj;  gradually  t" 
the  levcl  of  tlie  hone  on  the  mln-r  ; 
no  erepitation  or  abnormal  mobility, 
L) r.  llamilton  deseribes  a  partial 
fracture  or  fisstire  found  in  the 
scapula  of  an  Oneida  Indián  who 
died  of  injuriea  received  a  few  montbs 
previously  in  a  street  fight.  Thefis- 
aiire  rnn  from  a  point  on  the  poaterior  border  three-fourths  of  an  iueh 
below  the  špine  transversely  aeross  the  body  of  the  scapula  for  1  j  inclies. 
Therc  was  no  diaplaeement  and  no  union,  but  there  was  a  ľidge  of  callua 
along  each  side  of  tlie  fissuro.  Gurlt  gives  a  figúre  of  a  specimen 
showiug  what  seems  to  be  a  marked  infractioii  of  the  body  below  and 
parallel  to  tho  poste  nor  balf  of  the  špine. 

The  cause  of  the  fracture  has  alwnys  been  direct  violence,  usually  a 
blow  or  a  fall  úpon  aome  angular  object,  but  in  two  enses  it  was  caused, 
with  other  injuriea,  by  the  passage  of  a  locomotive,  the  patieut  having 
fallen  hetween  the  rails  and  been  squeeKcd  between  the  ground  aud  the 
ash-box  as  it  passed  over  him. 

The  objeĽiive  symptonis  whioh  may  be  met  with  are  irregularíty  ii 
outliue,  abnormal  mobility,  erepitation,  and  eechymosia.     The  poaterioi 
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liorder  of  the  Lone  can  he  brought  into  prominence  by  carryíng  tlie  fore- 
snu  aeross  the  chest  or  behind  the  baek,  and  tben  if  tlie  lingcr  is  passed 
alongita  transverseoroblique&aeturc  nitía  disphYeomentwHl  ba  certainly 
reoogBÚeď  Abnormal  mobility  aml  crepitation  are  notso  readily  made 
oiit,  tbc  beat  pian  is  to  pass  the  fingera  if  possihle  under  the  inferiur 
luigle  and  thus  ascertain  if  it  movea  independently  of  the  rest  of  the 
bone.  To  detcct  crepitation  tlie  palm  of  one  hand  should  be  plaoed  over 
the  bone  and  the  arm  moved  freely  in  diíľerent  directious.  In  multiplo 
or  partial  fractures  witti  depreasion  the  udjoiniiifr  edgo  of  bone  niuy  be 
felt,  as  in  Míd^aigne's  čase,  if  the  patíent  is  not  too  fat  or  muscalar. 
Tlie  precauťion  should  always  be  taken  to  make  a  comparison  witli  the 
other  scapula,  and  the  normál  ridges  along  tbc  bordera  and  at  the  base 
of  the  špine  should  be  borne  in  mind.  Ecehymosis  unlcss  due  to  the 
action  of  the  violence  úpon  the  soft  parta,  aeldom  appears  until  af'tertho 
Eapse  of  a  few  days.  Emphyaema  ivas  spoken  of  as  a  symptóm  by  Petit, 
but  hu  been  noticed  by  no  suhseipient  observôra;  poaňblv  it  was  dne  in 
his  eases  to  concomitaiit  fraeturc  of  the  ribs  and  wouiid  of  lho  lung. 

Localned  pain  on  presaure  and  on  movement  of  the  arm  is  a  conatant 
lymptoro,  and  may  make  it  impossible  for  tlie  pationt  to  extend  liis  arm 
horizontál ly  and  direetly  forward  because  it  is  so  mueh  inereased  by  the 
untrMlion  of  the  muaclea  concerned  in  tliis  movement. 

The  conrse  in  the  aimpler  eases  ends  in  recovery  in  four  or  five  weeks, 
BBOaltj  with  preservation  oí'  funetion  evon  if  nnioti  has  takcn  plače  with 
soine  unredueed  displaeeiuent.  Multiple  fractures  are  more  dattgaroui 
baoftoae  of  the  ^reater  probahility  of  suppuration  at  or  in  the  aeigbbor* 
liitod  of  tbc  frauture,  and  of  oonne  if  the  ťracture  is  a  eompound  oue  the 
danger  is  utill  greater.  In  a  very  ťew  instancea  therc  has  been  mach 
disability  due  to  failnre  of  union  or  to  úniou  vvith  displaceitient  and  ex- 
ubennt  callas.  Gnrlt  quotei  an  example  of  tlie  former  in  wliich  the 
patient  »as  nnable  to  raise  his  hand  to  the  baek  of  his  neck,  and  one  of 
•  i-  in  which  the  disabilUy  was  almost  eum  piete  and  :ill  oummuiii- 
cated  movements  of  the  arm  and  shouhler  paiufiil. 

Treaimmt. — In  simple  fracture  without  displacement  no  other  trest- 
ment  is  needed  tban  immobilizaiion  of  the  arm  and  shouhler  durhlg  tlie 
length  of  tíme  necessary  for  consolidation.  If  displaceraent  exists  it 
mm  r  tie  eorreeted  if  prmsible,  but  no  rules  háve  been  laid  down  by  which 
this  may  be  accompltshed,  no  special  principlea  even  estahlished  by  at- 

Íntíon  to  wbieh  tlie  attempt  is  made  more  ľikely  to  sueceed.  tlte.it 
.'i-iiy  exists  in  the  recomiuendations  made  hy  diflerent  writers,  and 
iťort-uriately  eaofa  bas  to  adinit  the  possibte  failnre  oť  his  method.  Mal- 
^aigue.  imleed,  aťteran  elaboráte  deseription  of  the  mechanismof  displace- 
ii"' m  sndof  the  meansby  which  i  t should  be  reducedand  prevented,  admits 
that  be  had  never  been  able  even  to  reduce  it,  and  that  someúiir-  ÚU 
maiiieuvres  and  positions  which  seemed  bes  t  ealculated  to  diuiini-ii  ii  ■  - 1 1 1  y 
ereased  it.  The  aurgeou  thereťore  sliould  seek  to  recogoize  the  Oharao- 
r  oť  the  displacement  as  clearly  as  possihle,  and  then  should  t  ry  to 
'hos  it  by  plaotng  the  arm  and  shouhler  in  various  positions  and 
ssing  úpon  the  fragmentu  with  his  banda  in  the  dircĽtious  imlii.Mti'd 
iment.  When  the  latter  is-  rcdueed  as  far  as  poasibie  the 
and  ahoulder  mušt  bc  immobUized  by  bandages  that  raise  the  elbov 
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and  fix  it  to  thc  side,  a  ml  brond  Btrips  of  adhesive  plaster  should  be  Iniil 
acroaa  the  scapula  to  aid  in  ita  imiuobilization.  Moulded  spľmts  of 
pasteboard,  gutta  porcha,  and  plaster  of  Paria  háve  been  suggested  and 
employed,  but  they  do  not  furnish  enough  addítional  aecurity  to  com- 
pensate  ľor  tlie  discomforta  they  ma  y  cauae. 

In  comminuted  fracturea  the  principál  inďication  is  to  prevent  the 
severe  inflammatory  reaction  which  ia  so  likely  to  follow  the  bruising 
and  laceration  produced  at  the  aame  time  by  the  extréme  violence  that 
hfta  Duued  the  fracture.  If  the  fracture  ia  compound  it  muat  be  ex- 
plorcd  through  the  wound  and  treated  in  accordanee  with  the  princíples 
elsewhere  laid  down,  and  I  believe  that  it  is  prudent  in  šuch  cases  to 
remove  partly  adherent  fragments  which  could  be  safely  left  after  frac- 
ture of  otber  bones,  whenever  by  šuch  rcmoral  a  frec  outlet  ttiat  would 
otherwise  be  lacking  is  supplied  to  matter  that  may  accumulate  on  the 
under  (costal)  stirface  of  the  bone.  Thc  experience  furnished  by  frao- 
tures  of  otlier  fiat  bones,  the  skull  and  stcrnum,  showa  thc  probability  of 
siipptiľation  on  the  under  side,  and  in  a  few  cases  of  fracture  of  the 
scapula  ptM  has  formed  in  this  manner  and  caused  múch  troublo  by 
bnrrowiiig  down  tlie  side.  In  one  caae  of  simpte  fracture  the  eur|pQfl 
felt  justified  in  cutting  down  úpon  tho  bone  and  retnoving  a  large  num- 
ber  of  fragments,  but  tho  praetice  has  not  boen  approved  by  any  one 
who  has  (jnoted  the  caae,  at  leaat  not  to  the  extcnt  of  laying  it  down  as 
a  rule  for  generál  applieation, 

Fracture*  of  the  I nferior  Angle. — These  are  ineluded  by  some  sur- 
geona,  and  with  good  reason,  in  the  group  of  fractures  of  the  body  of 
the  scapula,  from  which  they  differ  merely  by  tlie  proximíty  of  the  line 
of  fracture  to  the  lowest  part  of  the  bone,  but  as  they  present  a  more 
constant  and  well-detincd  displacement  which  cannot  be  readily  overcome 
or  prevented  they  deserve  separáte  mention.  Tho  recorded  instances  of 
separatť  fracture  are  not  very  numeroiis:  Gensoul  reported  one  pro- 
duced by  rnuseular  action  ;  tlie  patieut  saved  himself  from  ťalling  to  thc 
ground  while  descending  a  sharp  'nicline,  cither  by  C&tching  hold  of  some 
support  or  by  falling  backward  úpon  his  outstretched  hand,  the  abatracts 
of  the  report  are  not  very  clear  úpon  this  point.  A  triangular  pieue 
ňOITiponaing  to  the  inferior  angle  waa  detached  from  the  scapula  and 
diapiaeed  forward  and  upward,  and  could  be  moved  iodôpendently  and 
with  erepitation.  Gensoul  attributed  the  fracture  to  the  sharp  eontrac- 
tion  of  the  teres  major.  In  otber  cases  the  cause  has  been  a  falt  úpon 
tlie  back. 

Tlie  symptoms,  apparently,  are  clear  and  unmistakable  ;  displacement 
of  the  fragment  forward  and  upward  by  the  combined  action  of  the  serra- 
tns  itiiiguua,  tores  major,  and,  according  to  some,  of  the  latissimus  dorsi ; 
ahiionnal  mobility  recognized  by  grasping  the  fragment  with  one  hand 
and  raoving  it,  or  by  fixiug  it  with  one  hand  and  raoving  the  scapula 
with  the  otíier;  and  erepitation. 

The  displacement  is  ditticult  to  reduce  or  maíntain  reduced,  because 
the  sinallness  of  the  fragment  prevonts  efficient  contrnl  of  U,  and  the 
tonický  of  the  muscles  tends  constantly  to  draw  it  away ;  but  while  this 
insurea  some  deformity  it  is  slight  and  does  tiot  add  seriousness  to  the 
proguosis.     It  has  been   proposed   to  overcome   thc   displacement   by 
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earrying  the  upper  fragment  forward  to  a  position  correaponding  to  that 

of  the  amaller  one,  moving  the  arm  forward  and  upward  bo  as  to  make 

the    connecting    musel  e  a     tense, 

but  those  who  propose  this  seem 

to  háve  overlooked  the  fact  that 

the    lower   fragment   would    be 

acted  úpon  at  the  samé  timo,  and 

in  the  aamc  manner  and  to  the 

samé   degrec  so   that  the   parta 

would     preserve    the  i  r    relative 

positions   and   the   displacement 

would  remain. 

Fracture*  of  the  Upper  Angle. 
— These  are  very  rare.  Gurlt 
gives  a  figúre  o  f  a  specimen 
preaerved  in  Dreaden,  and  Ilara- 
ilton,  of  one  in  Philadelphia. 
In  the  latter  (fig.  182)  a  fiasure 
extends  wel)  into  the  aubspinons 
foBsa.  In  both  repair  has  taken 
plače  without  múch  displacement. 
Gurlt  records  two  caaes  obaerved 
during  life ;  in  each  the  injury 
waa  the  result  of  a  fall  úpon  tlie 
back ;  in  one  there  was  no  dis- 
placement, in  the  other  the  frag- 
ment was  drawn  upward  and 
inward  by  the  levator  anguli 
scapulte. 

The  treatment  is  to  immobilize  the  arra  and  shoulder  in  the  poaition 
that  is  most  comfortable,  aeeuring  the  scapula  with  a  body  bandage  or 
strips  of  adhesive  plaster,  and  the  arm  by  binding  it  to  the  body  with 
the  forearm  flexed  across  tlie  chest. 

ľractures  of  the  Špine  of  the  Scapula. — There  are  no  known  speci- 
mens  of  isolated  fracture  of  the  špine  of  the  scapula,  and  our  only 
knowledge  of  them  is  clinical  and  based  úpon  a  few  cases.  Of  these  tlie 
following  seem  demonstrative. 

A  delicatc  lad,  18  years  old,  was  struck  on  the  side  of  the  head,  and 
fell,  stríking  úpon  his  right  shoulder.  There  was  no  pain  or  disability 
at  first,  but  the  next  day  there  was  pain  in  the  shoulder  which  interfered 
with  the  movements  of  the  arm.  There  was  mobility  of  the  špine,  erepi- 
tation,  pain  at  the  seat  of  fracture,  no  displacement,  no  swelling.  It 
was  dreased  with  a  simple  bandage,  and  was  well  in  a  montb. 

A  man  38  years  old  fell  úpon  the  right  shoulder ;  the  pain  waa  aevere, 
but  the  limb  was  freely  movable.  Examination  tbe  next  day  showed 
diatinet  erepitation  along  the  entire  length  of  the  špine  of  the  scapula. 
The  treatment  waa  Mayor's  sling,  leeches,  etc. 

Domec1  reported  the  čase  of  a  child  2}  years  old,  that  had  fallen  úpon 

■  DictioDnaire  Encyclopédique,  art.  Omoplate,  p.  287. 
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his  right  shouldor.  He  contittueLl  to  use  tbc  arm,  and  it  was  Dot  ontil 
a  fortniglit  afterwarrls  tliat  the  mother  noticed  a  lump  úpon  tlie  euoilMtr 
b  ml  tel  t  crepitation.  This  lump  waa  very  apparent,  and  Ooold  bc  D>wU 
tn  appear  and  disappear  by  prcssurc  úpon  it,  or  by  carryrôg  the  shoulder 
forward ;  it  was  distant  nearly  au  inoh  from  the  posterior  end  ,.>f  thr 
epine.  Movements  communieated  to  the  uiferior  anglo  did  no  t  (tbelOH 
abnormal  mobility  or  cauae  crepitation. 

The  trcatment  is  as  before  ;  immobiliKation  of  the  arm  in  &  suitablc 
poaition,  and  local  antiphb^Utii?  remedies  if  rei|UÍred. 

Wraetureqf  the  Aeromion, — The  alleged  frequency  of  this  fracture 
baa  been  oilled  in  question  by  those  who  consider  most  of  tbe 
spccimens  examples  eítber  of  a  trauma  tie-  so  para  t  i  on  of  the  eni] 
of  non  ossification.     The  former  would  still  belong  under  tlie  head  of 
fracturea,  and,  even  if  we  exclude  tlie  othera,  tliere  are  still  clinieal 
instanccs  in  snfficíent  nuraber  to  make  the  lcsion  one  of  the   n 
ruon.     Of  54  cases  tabulated  by  Agnew,'  in  41  of  which  the  si 
fracture  waa  stated,  12  were  of  the  ncromion,  i1  "f  tlie  body,  IM  .,f  t:,, 
epine,  S  of  the  neck,4  of  the  ínferior  angle,and  1  of  the  gtenoi  ' 
As  will  be  aeen,  the  relativc  frequency,  according  to  this  table,  differs 
somcwhat  from  that  quoted  above. 

The  aeromion  ia  expoaed  to  fracture  by  Mows  rcecivcd  directly  npon 
it.  and  nlso  through  the  huraems,  as  in  a  fall  úpon  the  elbou* :  and  a 
ciisc  was  mentmned  in  Chapter  IA'.,  in  which  it  was  brokea  bj 
aotion.     The  line  of  fracture  ia  usually  pcrpendieular  to  tlie  axi 
apophyais,  but  is  sometimes  obliijue.     It  lies  most  ťrcquenth    i 
front  of  the  acromio-elavieular  joiut,  or  at  the  roOt  oľ  the     ■ 
rarely  at  an  intermediate   point.     Gurlt  found  it  from  2h   ba  t 
metro  a  behiud  the  tip  of  the  aeromion  in  six  eases,  and  a(  the 
only  two.     In  tive  eases,  scén  by  llaniilton,  it  waa  in  front  of  Ú  ■ 
in  two,  at  tlie  clavicular  joint  in  two,  and  bchind  it  in  ono.      Tbc  paft 
osteum  may  rernain  uritorn  and  the  fragment  undisplacod. 

Th<  symptóme  are  those  of  the  fracture  and  of  tlie  contusion,  tf  the 
agency  has  becn  dírect  violence,  and  as  the  latter  are  promii 
my  obaeore  the  Former,  a  fracture  may  be  mistaken  foraaimpii 
tiisnni.     The  ligns  common  to  both  are  ecehymosis,  looaJ  or 
down  the  arm,  Bwelling,  and  piiin.      The  additinnril  á\lh*  "ť  ľr:i. 

"t"  the  local  pain  on  preaaure  and  on  movitig  the  arm,  usuallr 
complete  íaability  to  abduct  the  arm,  diaplacement,  abnormal  mobility, 
and  cropitation. 

The  displaeeiiient  vari  e  9  with  the  posítion  and  extent  of  the   fracture. 
If  tbc  latter  ínvolvea  oniy  tlie  outer  end  of  tbc  apophyais,  the  ■ 

ilight  and  downward  by  ihe  contraetion  oľ  the  attuehed  fibrea  of 

oid,  the  shoulder  loses  a  little  of  ita  roundneaa  in  eorisequence, 

head  of  tbc  humerus  retaina  its  plače.     If  the  fracture  is  ncar 

the  iveíght  nt"  tlie  arm  tends  to  draw  the  frag- 

iwnward  and   iuwiird.  turiiing  it  úpon   the  outer  end  of  the  clavi- 

ind  the  shoulder  is  mueli  flattened.     The  nnger  pa**ed 

along  llte  špine  recognizea  an  irregularity  in  the  outline,  uaually  a  dt 

■  -.y,  mU  i.  p.  Š72. 
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pression  of  the  outer  fragment,  but  sometimes  an  elevation  or  a  trans- 
verse  groove  or  gap  in  which  the  end  of  the  finger  can  rest. 

Crepitation  can  often  bc  got  by  lifting  the  elbow  directly  upward,  so 
as  to  push  up  the  acromion,  or  by  abducting  the  arm ;  and  abnormal 
mobility  mušt  be  sought  by  varied  tnanipulations  of  the  apophysis  and 
by  moving  the  arm. 

In  one  of  the  cases  observed  by  Dr.  Hamilton,  in  which  the  fracture 
entered  the  acromio-clavicular  joint,  the  outer  end  of  the  clavicle  was 
displaced  upward,  in  others  this  displacement  has  been  absent. 

The  commonest  funetional  disturbance  is  the  inability  to  raise  the  arm, 
although  this  is  not  a  constant  symptóm,  while  the  power  of  rotation  is 
preserved  unaltered,  even  if  somewhat  painful. 

Bony  union  appears  to  be  the  exception,  the  fragments  uniting  by  a 
fibrous  bond  of  greater  or  less  length  and  solidity  ;  the  ruptúre  or  the 
préservation  of  the  periosteum  mušt  be  of  almost  controlling  importanee 
in  determining  the  character  of  the  union.  Apparently,  bony  union 
takes  plače  only  when  the  fragments  remain  in  close  contact.  The 
vitality  of  the  centrál  portion  is  greater  than  that  of  the  fragment,  for 
the  latter  mušt  depend  for  its  blood-supply  úpon  the  vessels  which  pene- 
trate  it  from  its  own  surface,  and  some  of  the  specimens  show  evidences 
of  a  more  efficient  or  active  effort  at  repair  on  the  centrál  side.  In  one 
čase  the  distal  fragment  became  necrosed  and  was  cast  out,  apparently 
in  consequence  of  the  excessive  inflammation  of  the  overlying  soft  parts. 

The  treatment  consists  in  reduction  of  the  displacement  by  pressing 
the  head  of  the  humerus  upward  against  the  acromion,  and  in  preventing 
its  return  by  securing  the  arm  in  the  position  that  proves  most  efficient 
and  comfortable.  Sir  Astley  Cooper  taught  that  the  elbow  should  bo 
held  at  a  little  dištance  from  the  side  by  a  pad,  in  order  that  the  outer 
fibres  of  the  deltoid  should  not  be  made  tense  and  the  fragment  drawn 
down  by  them.  The  arm  mušt  be  bound  to  the  body  by  a  dressing 
simiiar  to  those  used  in  the  treatment  of  fracture  of  the  clavicle,  one  that 
will  raise  the  elbow  and  immobilize  the  arm  thoroughly.  It  should  be 
worn  for  about  four  weeks.  Additional  security  is  given  by  the  use  of 
fixed  dressings,  plaster,  starch,  dextrine,  and  possibly  by  a  gutta-percha 
splint  moulded  to  the  shoulder. 

Fracture  of  the  Uoracoid  Process. — In  most  instances  this  fracture  has 
been  observed  in  connection  with  others  of  the  scapula,  humerus,  or  ribs, 
or  with  dislocation  of  the  humerus,  the  result  of  severe  external  violencc 
that  was  frequently  fatal ;  but  it  has  oceurred  alonc  by  the  samc  mech- 
anism  and  also  by  muscular  action.  The  following  example  of  the  latter 
is  quoted  by  Gurlt,  from  C.  O.  Weber.  A  woman,  38  years  old,  while 
wringing  out  some  wet  clothes  felt  something  snap  under  her  collar- 
bone,  and  found  herself  unable  to  continue  her  oceupation.  Shc  was 
very  thin,  and  a  fracture  of  the  end  of  the  coracoid  process  could  be 
felt  distinetly.  Another  example  has  been  more  recently  reported  by 
Mr.  Hulme.1  A  man,  57  years  old,  was  passing  through  a  wire  fence 
on  a  bank ;  he  slipped,  and  in  falling  his  left  arm  caught  in  one  of  the 
wires  of  the  inclosure.    He  instantly  felt  severe  paiu  in  the  fingers,  with 

"  Lancet,  1873,  vol.  ii.  p.  737. 
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loss  of  power  in  tbc  arm  and  inability  to  raiae  tlie  elbow.  On  examina 
tion,  three  weeka  af'terwarda,  tlie  coracoid  process  was  found  brokim  am 
displaced  downward.  Gurlt  collected  thrco  casea  in  which  tbe  ľractun 
wu  etnaed  by  moderate  violence,  and  he  thinks  it  may  be  caused  by  t! 
jmpact  of  tbc  bead  of  tlie  humerus  in  a  disloeation. 

The  line  of  fracture  is  usually  about  au  incb  behind  the  beak  of  the 
process,  but  sometimca  is  further  back,  ]i;issíiiľ;  closc  to  t  b  o  upper  cdg* 
of  the  glenoid  cavity  in  a  Hm  tliat  e< 
Fíg- 193-  responda  30  nearly  to  tbe  position  of  ti 

^ŕ=fŕ ^--m      epipliyseal  cartilage  that  m« 

fjk  J  ^^ŕ*"~^J(^B     consider  some  speciroena  to  be  examplci 

■v    j-B^^^-- *0^    t'      oí  wpsnrtí «  the  Bpiphjaia,  or  bvw 

— ***f}\  ^^^^^       simply  of  delay  in   ossitication.     Nor- 

iiially  tliia  conjugal  cartilage  ossifica  a 
about  the  fourteenth  ycar.  In  oné  ( 
Malgaigne's  and  in  two  of  Gurlťa  casea, 
the  end  ot  the  process  was  alao  spi  i  t 
^^^^■■^  longitudinally  into  two  pieces,  one  : 

^Kr  maining  attached  to  the  tendon  of  the 

Fmciureoriho  ooncoid  prácnu.  biceps,  the  otlior  to  that  of  tbe  pec  to- 

ralia  minor.  The  displaccment  is  seldoro 
great,  becansc  the  fragment  ia  prevented  from  yielding  to  tlie  action  0 
tlie  attached  musclea  by  the  coraco-clavicular  ligament ;  still,  in  one  o: 
tlie  last-uientioned  easea  tbe  fragmente  were  displaced  more  thati  balf  au 
incb  downward. 

The  ayinptoms  are  abnormal  mobility  and  crepitatíon,  but  are  not 
easily  recognizod,  espeuially  if  tlie  soft  parts  be  mueh  bruised  and  swol 
len;  tlie  deptb  at  which  the  process  is  placed,  and  the  tliickuess  of  the 
overlying  muscles,  make  it  dífficuH  to  grasp  tbe  procesa  betweeu  the 
fiogen  or  to  appreciate  its  independent  mobility.  Gnrlt  reconiiBenil 
tliat  the  procesa  should  be  graaped  betweeu  the  fingcr  and  thumb,  one 
being  placed  under  tbe  chmele  and  tlie  other  in  the  axilla,  and  tliat  the 
scapnla  should  then  bo  moved  with  the  otber  bánd  or  by  an  assistant; 
UMpítation  umy  perhaps  be  recognized  by  this  means,  even  if  mobility  i 
not.  Malgaigne  adviíes  that  tbe  procesa  be  pressed  downward  in  seck- 
ítiľ  fw  mobility.  In  a  large  proportion  of  tbe  cases  the  injury  has  gone 
unrecogmzed  because  the  altention  of  the  aurgeon  has  been  confined  to 
the  more  prominent  associatcd  injuriea,  espeeially  when  therc  was  dis- 
loeation of  the  humerus. 

Tbe  fracture  in  itselT  involvea  no  danger  to  life,  and  no  probable  dii- 
ability,  although  the  union  ia  aeldom  bony.  Of  aix  apecimens  examiued 
by  Gurlt  bony  union  waa  ťound  in  only  one  ;  in  fonr  cases  meutioned  by 
bim  of  whiofa  our  knowledge  is  only  clmical,  mobility  peraisted  tu  two. 
This  failure  of  union  does  not  seem  to  cause  any  loss  of  funetion.  In 
Huíme's  čase  m  en  t  ióne  d  above,  the  union  was  firm  but  the  fragment 
somewhat  displaced  downward. 

The  treatment  mušt  be  directed  to  immobilizing  the  arm  in  a  poštion 
wfúch  will  relax,  aa  well  aa  may  be,  the  musclea  attached  to  tbe  process. 
Theuretieally,  tbe  beat  position  is  that  in  which  tlie  forearm  is  fiextd  and 
tbe  elbow  carrted  acroas  tbc  front  of  the  chest,  but  this  caunot  be  carriet 
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Ethoroughly  without  causiug  more  diseomfort  than  the  bencfit  to  be 
inwl  by  it  will  warrant;  and  it  is  beat,  thereťorc,  to  aitnply  fix  the 
arm  againat  the  side  with  the  forearm  comfortably  fluxod.  Hnime  sought 
to  keep  the  fragment  in  his  caae  in  plače  by  putting  a  flat  piece  of  cork 
below  it  and  fastening  it  by  means  of  a  broad  strip  of  adhesive  plaster 
carried  over  the  shoulďor  to  the  back. 

Fraeture  of  the  Surgical  íľeck  '■/  the  Seapula. — Thia  losioti,  which 
was  known  to  the  earlier  writers,  and  conaidered  cxtremcly  daiigcrous 
by  tL-m,  has  received  especial  atlentiou  frora  some  of  lho  more  promi- 
nent wľiters  of  tlie  laat  century,  most  of  whom,  however,  háve  groupcd 
in  one  chiaa  ťracťures  both  of  the  neck  and  of  tlie  glenoid  cavity.  (ínrlt 
deaoribed  tliem  geparately,  and  tlie  separation  appears  to  bc  amply 
jusiitied. 

This  author  states  that  he  has  found  in  none  of  the  museuma  of  Európa 
a  specimen  of  ťracture  of  tlie  anatomical  neck  of  the  seapula,  that  is,  >.í 
úi<:  hone  iiimiodiately  behind  tlie  articuiar  glenoid  surface ;  and  Ilamil- 

ti  aaya  that  he  knows  of  no  šuch  apecimen  in  America. 
Under  fracturca  of  the  aurgical  neck,  liurlt  includea  no  t  only  ťractures 
lieh  pass  from  the  supra-acapular  notch  in  a  direction  parallel  to  the 
rface  of  the  glenoid  cavity  to  the  axillary  bordcr  of  tlie  seapula,  but 
aUo  fractures  which  pass  in  front  of  tlie  Viase  of  the  coraeoid  process,  or 
evan   through   the  upper  part  oť  the  articuiar  surface,  and  terminate 

ÍIow  the  attíichmeut  of  tlie  triceps.  Hia  second  class — fractares  of  the 
inoid  cavíty — háve  heen  fouud  only  in  conneetton  with  dislocations,  & 
rtion  of  the  articuiar  rim  being  broken  oľf. 
In  the  variety  now  under  consideratimi  the  fragment  alwaya  carries 
with  it  ihe  attachment  of  the  triceps  and  osually  the  eutire  coraeoid 
process;  but  tlie  ligamenls  which  bind  tlie  coraeoid  process  to  the  elavi- 
olt  and  aoromion  remain  untorn,  us  does 
too  ■  liganent  extendmg  from  tlie  under 
rface  of  the  špine  of  tlie  seapula  to  tlie 
e  of  the  glenoid  cavity,  and  tliey  limit 
i  ilisphiecment. 

""  8  eaa«í  in  which  tliis  fracturehas  been 
rified  by  dissection  are  five  in  nutnber  : 
ecasesof  l>uverney,Nťill,aiľl  Spence,  a 
in  the  musenm  oťtíiiy'slloapital, 
and  another  in  tlmt  of  the  Koyal  Coliege  oť 
Burgeons  at  London.  Gurlt  doacribes  tbc 
first  three,  and  ľlower'  mentions  tlie  laat 
tivn.  Agnew'  refers  to  two  or  three 
Othera,  but  does  not  say  that  they  were 

rarífied  by  dissection.     He  also  speaks,      ajäňeíIT «»ľ  "(ÔmIlT'""- 

"jat  without  giving  tlie  ruľereiice,  of  a  caac 

>f  fractnre  by  muscular  action, "  in  the  eflfort  oť  placiug  a  necklace  over 
j  ahoulder."     The  exact  charauter  oť  Ncilľa5  caae  is  uucertaín ;  in 

1  Iíolm es 'b  8y stf m  of  Siii-gt-ry,  Am.  ed.,  vol.  i.  p.  851. 

;  Im.  .ii.,  p.  H77. 

1  Ani.  jQuninl  Med.  Sci.,  new  s«r.,  vol.  3U,  ISjS,  [j.  lnj. 
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SpMCeV  (fig.  184)  tlie  fracture  pasaed  in  front  of  tlie  coracoíd  proeess 
iu  tlie  others  it  appears  to  havo  passed  through  the  supra-seapular 
notch. 

The  symptoms  of  the  fracture  are  the  fl'attening  of  tbc  shoulder,  tlie 
prominence  of  the  acromion,  tho  abaence  of  the  head  of  the  hu  merná 
Írom  the  axilla  (where  it  would  be  found  if  the  injury  were  a  dis- 
location),  the  easy  reduction  of  the  displacement  by  raiaing  ttte 
elbow,  its  imniodiate  retiirn  when  the  support  ís  withdrawn  trom  tlie 
i;llii>'.v.  and  the  orepitation  which  aecompanies  tbcse  moveiiieuts.  In 
tWO  of  Grariťa  cases  tlie  fragment  eould  be  felt  in  the  axilla.  The 
pnwer  of  voluutary  motion  of  the  arm  is  lost,  but  passive  moveraenia 
are  free,  and,  within  certain  limita,  painless.  On  the  other  bánd, 
manipulations  which  redne  e  the  displacement  or  briug  out  crepitation 
eftUM  mach  pain.  Sometimes  tlie  lower  edgc  of  tbc  fragment  can 
be  felt  in  the  postcrior  and  outer  part  of  tlie  axilla  tis  a  bard  movable 
hody  which  can  be  pushcd  upward,  with  pain  and  crepitation,  but  falls 
hack  as  soon  a3  the  preasure  ia  removed.  In  a  čase  reported  by  Ash- 
hurat,1  crepitation  was  obtained  by  grasping  the  parta  between  the  fin- 
gera  on  the  shoulder  and  the  thumb  deep  iu  tlie  axilla  and  rotating  tlie 
arm.  There  waa  very  slight  displacement.  The  patient  was  a  boj  &n 
years  old,  and  the  fracture  was  caused  by  the  ťall  of  a  ahntter  lipou  hira. 

The  most  characteristie  symptóm  is  the  easy  reduction  and  tlie  11111110- 
diate  return  of  tlie  displacement,  and  it  ia  this  which  dUtinguishea  it 
most  aiiarply  from  disloeation  of  the  humerus,  the  prominent  symptóm* 
of  which  are  so  simjlar. 

According  to  Gurlt,  bony  union  ia  the  rule,  fibrous  utiion  the  excep- 
tion,  but  in  hoth  casea  with  more  or  leaa  displacement  of  tho  fragment 
and  the  humerus  upward  and  downward.  Ilis  eollcctiou  conta'uis  only 
two  cases  of  Hbrous  tmion  ;  iu  one  the  patient  had  some  use  of  the  arm, 
in  tlie  other  the  limb  was  entirely  useless.  In  the  cases  where  bony 
union  was  sccured,  repair  was  complete  iu  from  four  to  seven  weeks;  in 
aome  there  was  slight  diminution  of  the  usefulneaa  of  tlie  límb,  but  in 
the  majority  its  use  was  ťully  regained. 

It  ia  doubtful  if  the  parta  CM  be  supported  by  any  dressing  so  per- 
fectly  that  union  without  any  displacement  ean  be  secured.  The  indí- 
eatious  of  treatmeut  are  to  oppose  the  constant  displacement  iuward  and 
downward  by  raising  the  arm  and  carrying  its  upper  end  outward.  Si  r 
A3tley  Cooper  sought  to  accompľish  this  by  an  axillary  pad  and  a  short 
sling  for  the  arm  ;  Ijurlt  iccommends  the  samé  with  the  addition  of  a 
gutta-percha  spliut  around  the  shoulder  and  a  gypaum  or  dextrine  spica. 

Fiwttire  of  the  Giľ.ivi'l  ŕ.V'iV*/. — in  all  the  instanci's  that  are  011 
rccord,  this  fracture  has  been  discovered  post  mortem  after  disloeation 
of  the  humerus.  It  is  thought  to  be  not  u  nemom  011,  but,  as  the  diag- 
nosis  is  practieally  impossilile  during  life,  its  freipieney  cannot  be  de- 
tenniued.  Usually  the  fracture  is  of  the  inner  border  of  the  articular 
surface,  but  sometimea  the  onter  or  lowor  border  has  been  broken  off; 
and  Flowei1  says  that  fractures  háve   been  found  running  across  the 

'  Ktllnburgh  Med.  Journal,  Jane,  lP+>3,  p.  10S2. 

•  Trrnis.  C.ill.  ľli.víieiiiii*,  Pliila.,  1875,  3.1  »*r.,  rat.  i.  p.  BÍ, 

*  ItolmtM's  Syitem  of  durgwrj-,  Ain.  od.,  vol.  i.  p.  851. 
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glenoid  fossa  and  even  splitting  it  up  into  several  portions.  Gurlt,  on 
the  contrary,  says  he  has  found  no  instance  of  generál  splintering,  the 
fracture  being  limited,  in  all  the  cases  of  which  he  had  knowledge,  to 
the  border.  Agnew  gives  a  figúre  of  a  stellate  fracture,  but  does  not 
state  the  source  from  which  it  was  derived. 

The  syuaptoms  cannot  be  described  because  no  čase  appears  to  háve 
been  recognized  duriug  life  ;  and  it  seems  unlikely  that  a  diagnosis 
could  be  made  with  any  positiveness.  The  fragment  is  small  and  not 
accessible  to  direct  manipulation,  so  that  the  only  symptoms  would  be 
those  of  a  dislocation  together  with  crepitation  on  reduction,  and,  per- 
haps,  a  ready  recurrence  of  the  dislocation — signs  that  may  be  present 
under  a  variety  of  circurastances. 

Treatment  mušt  be  limited  to  reduction  and  immobilization,  and  the 
latter  should  be  more  complete  and  better  guarded  than  after  a  simple 
dislocation,  because  of  the  greater  ease  with  which  the  head  of  the 
huraerus  can  escape  from  the  glenoid  cavity  when  the  rim  of  the  latter 
is  broken. 


FKACTUKES    OF    THE     HUUEHĽS. 


ĽHAPTEH    XXI. 

FRACTĽRK9  OF  THE  HUMHRCS. 

The  tables  in  Chapter  I.  show  th.it  while  fracturea  of  tlie  upper  ex- 

treniity  (ineluding  the  clavicle )  constitute  more  than  half  oť  all  fracturea, 
those  oť  the  huraerua  are  lesa  than  eight  per  cent.  of  all,  and  this  bone  i* 
leťs  frequontly  broken  than  either  oť  the  o  tlie  r  portiona  of  tlie  límb  ;  the 
pcvcentagea  oť  the  largeat  tablo  are,  ťorearm,  18.175;  clavicle,  15.0Mj 
hand,  11.0!*  ;  hunierus,  T.S(í:í. 

The  ľollowing  table  made  up  by  (iurlt  trom  the  statisttcs  of  the  Berlin 
Iliwjiinils  shows  tlie  relative  frequency  in  the  different  parta  of  the  bone, 
perióda  of  life,  and  sexea.  It  will  he  nbserved  that  it  differa  radically 
in  Botne  reapects  from  the  table  in  Chapter  XIX.  The  moat  striking 
pointa  in  this  table  are  tlie  frequGDCJ  oť  fracture  during  the  first  tv.enty 
years  of  life,  and  tlie  pre  po  nde  ranče  oť  fracturea  oť  the  lower  end  oť  the 
bone,  eapecially  during  the  sanie  periód: — 


The  different  varietiea  oť  fracture  may  bo  moat  conveniently  si>i<1i<-i 
by  arranging  tliem  in  three  groups:  fracturea  oť  the  upper  end.  ťractures 
of  the  ahaft,  and  fracturea  of  tlie  lower  end.  The  firat  and  third  gruups 
severally  contain  varietiea  that  dífler  materiál ly  from  ona  another,  Ml 
the  elaasificatiou  is  esaontially  a  clinical  ono,  and  scems  best  sitiť"'l  '■■■ 
meet  the  needs  of  the  practitioner  who  ia  called  úpon  at  the  bedside  to 
solve  one  of  the  moät  obscure  and  diffieult  of  diagnostic  probléme,  the 
character  of  a  fracture  in  the  vicinity  of  the  siioulder  or  elbow  jnint,  and 
who  niunt  carefully  conaider  the  bearing  of  the  evidenco,  often  ceniny 
and  indohniie,  úpon  the  contraated  poaaibílítiea. 

For  a  remarkable  čase  of  longitudinal  fracture  extending  the  cntire 
length  of  the  bone  that  cannot  ho  placed  in  any  one  of  tlieae  groups  the 
reader  ia  referred  to  page  47. 
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1.  Fbaotubbb  op  tuk  Upper  End  of  thb  H  u  metu:  s. 

In  t.liis  group  will  be  considered  fraeturea  of  tlie  head,  of  tlie  ana- 
tomical  neek,  through  tlie  tuberosities,  ní  tlie  tuberoaities,  and  of  tlie 
uurgical  neck,  and  separation  of  tbe  epiphyais. 

By  tlie  aii<it<i,iiicti}  itrrk  is  mcnnt  tbc  narrow  constricted  groove  lying 
just  within  tlie  capsule  at  tbe  edge  of  tbc  artieular  cartilage;  and  by 
tlie  rtiri/ifftl  jim-k  ia  roeant  tlie  portion  of  the  bone  just  below  tbe  tuber- 
oaitiea,  between  tliem  and  tbe  iiiaertions  of  tbe  terea  major  and  peetoralis 


Hg,  IM, 


FATIIOLOGY    AND    COURSE. 

a.  Frai-titr*1'  vjf  the  ffiwd.— Simple  fissnres  or  partial  fractures  of  tbc 
head  of  tbc  humerua  wittiout  assoeiated  fracture  of  tlie  tuhenraities  or 
surgical  neck  are  very  rare.  To  the  two  instances  whicb  (rurlt  quoboa 
ťroiLi  Qosmlin  and  Groas,  roay  be  added,  I  tbink,  tbree  othera,  otie  de- 
acríbcd  hy  Mulgaigne,  tlie  otber  two  by  Houcl. 

In  Goaselin's  čase  there  were  two  6s3iirc8  extending  through  the 
artieular  cartilage  and  ťor  a  dištance  of  about  one  centimetru  into  tbe 
spongy  bone.  The  cavity  of  the  joint  contained  half  an  ounce  of  blood. 
Death  was  caiiaed  by  delirinm  tremens 
fourteen  huura  after  the  accideut,  the 
náture  of  whicb  is  obacure. 

6fOS*'l  easc1  is  lesa  dcmonatraťive, 
being  a  specimen  obtamed  severa]  years 
liter  tlie  injury.  'ľhe  fracture  is  de- 
seribed  as  having  extcuded  obliqnoly 
from  above  downwurds  through  the  head 
oľ  tlie  bone  and  as  having  become  per- 
fectly  Consolidated,  lt  had  beencauaed 
by  a  fall  from  a  carriage. 

Malgaigne'a  eaae*  was  an  extenaive 
fracture  of  tbe  scanula,  of  the  surgieal 
neck  and  of  tbc  head  of  tbc  humerus,  tbc 
two  latter  not  comniunieating  witli  eaeh 
o  the  r.  The  fracture  of  the  head  con- 
aisted  of  two  fissurea,  one  extending 
scareely  through  tbe  cartilage,  the  otber 
to  tbe  depth  of  an  inch  into  the  apongy 
bone  (tig.  185). 

lloneľa  firatcaae  is  a  apecimenín  tho 
Muťéo  Duptiytren ;  about  one-tbird  of 
the  bead  of  the  humerua  has  beeu  broken 
oŕľand  bas  reunited. 

HU  aecond  čase,  also  in  the  samé  museum,  is  a  specímeti  of  fracture 
throiigb  the  bead  aeparating  a  tbin  fragment  eutirelj  eovered  with  articu- 
lar cartilage.     Tbe  patient  waa  an  old  woma.11  and  died  acven  or  cight 
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monttu  after  tlie  rccei|jt  of  the  injury.     Tlie  fragment  waa  turnod  c 
pletely  over  and  not  united.     Tbc  spccimen  waa  given  to  the   i 
by  Lenoir,  who  conaidereď  it  a  fracture  ot  tlie  anatomical  neck. 

Tlie  chm  ara  mučil  more  munerous  in  uliiuli  the  artícular  Burface  u  frac- 
turcd  in  connection  with  fracture  oť  adjoiníng  parta  cspeeially  tlie  niber- 
osities  and  the  šurgiuai  neck.  A  beautiťul  .spi-ĽÍmen  nf  1i"ur>-  i-sti-inlin^ 
íniin  the  suruieal  neck  up  to  and  entirely  across  the  head  is  m  i  h .  -i 
.Museimi  of  Bellevuc  I losj iiti*l  :  it  eonaista  of  the  part  above  the  fracture 
remoi'cd  hy  operation.     The  hiatnry  gives  no  details. 

b.  Fraftitľť  •>/  the  Anatomieal  Ntek,  and  Fracture  thyn<jh 
Tvberonititt. — ľnre  fracture  through  tlie  aiiatomieal  neck  ia  a  verv  r 
aeciilcin.  mul  the  [mssihility  even  oť  ÍU  oceurrenee  has  been  doubted  by 
modem  and  recent  writera,  who  are  apparently  not  aequainted  with  the 
few  freah  apecimena  in  axiatence  and  wlio  doubt  the  aceepted  interpret*' 
ťion  of  thoae  in  Which  union  haa  taken  plače.  Some  of  the  spceiiiieiis 
are  deacribed  with  a  scantiness  of  detail  that  leavea  the  exact  limita  ol 
the  fracture  aornewhat  uneeitaiu  and  perhapa  juatifiea  the  doubts  just 
referred  to,  and  in  tlie  desoriptinua  nf  others  the  terni  anatotm 
is  not  used  in  the  atriet  aense  in  which  it  ia  here  employed ;  bnt  thaM 
nre  a  few  specimeua  whieb  aeem  to  plače  the  actnal  oceurrenee  of  this 
leaion  beyond  rjueation. 

Spenee*  presented  to  the  Edinbnrgh  Medica-Chirnrgícal  Sodi-ty  ;i 
speciroe)]  «  fracture  of  the  anatómie*]  neck  of  the  humerua,  the  hne  •>{ 
fracture  lying  betweŕn  the  head  and  the  tuberosíties  entirely  withiu  the 
ľaj'-ul.-.  The  injury  waa  eaused  by  a  i'all  úpon  the  slwuhUr.  and  the 
patient,  who  waa  an  obi  umu,  ďted  oľ  apoplexy  tou  r  weeka  afterwnnU. 
aimilar  čase  ;  the  päticu  t  was  a  womau  6il  years 
obi.  and  tlie  fracture,  which  waa  cauaed  by  a  fall 
úpon  the  ahoulder,  oceupied  the  sutcua  between 
the  head  and  the  tubero^iliea.  She  died  o 
seventh  day,  apparently  oť  tetanus, and  the  npur 
fragment  was  ťound  to  háve  been  conaiderably 
rednced  in  sine  by  abaorption  of  Í  ta  spongy  tiseiM, 
I  kuowof  no  illnstration  repreaentiu^  a  apeciiueri 
of  pare  ťracture  of  the  anatomical  neek  ;  figúre 
1  Mi  ia  the  nearest, 

The  examplea  of  united  or  partly  nnited  frac- 
ture are  loaa  demonstrative,  beeau.se  it  eaunot  be 
ahown  that  the  line  of  ťracture  ťollowed  tlie  ana- 
tomical neck  thronghout;  thoae  that  seem  the 
loaat  doubtťnl  are  reported  by  tíir  Aatley  Cooper, 
Cloijuet.  and  Groas. 

In  most  of  the  caaea  deaeribed  by  the  autliora 

as  fracturea  of  the  anatomical  neck  the  ťracture 

taJUT"™*  tri*     ^1Ilít  cxlclu'1^  throngh  one  or  both  tuberoeities, 

tMi    MtMNHiH.    at,d  usually  the  expanded  end  oť  the  shaťt  ha* 

been  apliutered  by  itnpaction.     In  some  casea  the 

1  Qiuette  de»  Húpitaax,  18ľi8,  p.  272. 

1   Kiliiil.ut^li  M.-il.  J.jurn«l,  vol.  v.,  IMiO.  p.  1140. 

'  TtailÉ  des  Mnladk-s  Chirurg  itates,  fourth  od.,  1931,  vol.  iil.  p,  139. 
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line  of  fracture  follows  tlie  anatómie*]  neek  for  a  greater  or  [flBI  <11h- 
tam»,  and  Úľu  divargea  from  it  to  (mually  )  tlie  greater  lubero- 
sity,  aeparating  tlie  bone  into  two  principál  pteeea,  the  apper  ona  of 
whieh  \*  compoaed  of  the  head  and  a  smalt  part  of  the  adjoining  bone, 
witli  little,  if  iiny  sjilititeririg.  In  other  and  more  numerom  caaea  tbe 
opper  portion  of  the  bone  is  comminviteii,  or  one  fragment  í*  impactod 
in  tbe  other.  The  nieehaniaiu  in  these  latter  eases  is  deseribed  as 
baing  (  let)  fracture  of  the  anatomic.il  neck,  and  (8d)  spUtting  otT  of 
the  Other  portions  hy  the  wed<:<;-like  action  of  the  separated  heftd.  Kvcii 
if  tlii-  tlii'ory  coiíld  he  proved,  tlie  clinioftl  ímportenee  of  tlie  asaoeiated 
imelu  n-  of  the  tuberositics  miuhl  slill  nuike  i  t  desi  ruble,  I  tliiitk.  that  i  t 
sbonld  tie  reconused  in  the  name,  and,  therefore,  I  prefer  tlie  term 
tknuffh  the  tuberositieSj  reaerring  the  other,  /rarinn-  ihľ«it>jh 
thr  ,nt>il"iuirtil  MC'/r,  t  or  those  rare  caaes  i»  which  tbe  line  of  fracture  is 
strictly  linúted  to  that  portion.  It  is,  perhnps,  uimeeessary  to  add  that 
the  ilitfľreiitiftl  difi^tiosia  cannot  always  be  raade  úpon  clinical  dutá,  and 
tluit  |>rsuítin!illy  ivt.'  liave  to  make  only  three  gronpa:  frKtUres  of  tlie 
hiiatouiieal  neck  with  or  withont  splitting  of  the  tuberoaities;  fracture  of 
either  tuberoaity  :  aiid  fracture  helow  the  tuberosities,  or  of  tlte  surgical 

Eck. 
In  these  fractures  through  tbe  tuberosities  the  frugmenta  of  the  latter 
ľ  generallj  beh!  together  more  or  lesa  eloaely  by  the  pcriostenm  and 
b  articular  eapaule,  and  the  head  itself  is  wedged  in  betvun  tliem. 
[f  tha  ímpaction  ia  cbise,  eonaolidation  may  také  plače  withont  ftuther 
ehange  in  these  relationa,  but  it  is  not  uncomraon  to  see  the  articular 
■■■  poshed  inward  and  downward  by  the  risin<i  of  the  shaťt,  which 
'  up  by  tbe  retractiou  of  tbe  deltoid.      Mr.  Jonuthan  HntchiniOS1 

flg.  187. 


"'  n,  ,■  i ri* 


llcd  particular  attention  to  this  late  displaoement  and  to  the  prona- 

ity  tbat  if  aueh  a  čase  were  seen  by  auy  one  for  the  first  tíme,  two 

1  Med.  Tiim-í  and  Gasette,  1866,  vol.  i.  p.  247. 
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I  or  tliree  months  after  tlie  reueipt  of  the  injury,  it  would  be  im- 
I  an  unrcdnced  dulocatioa.     iiisown  attemion  waa  called  to  it  i> 
ing  a  Bupposcd  disloeation  at  an  au  to  psy ;    (be  hietory,  pftB  bj  I 
physician  who  liad  treated  tbc  čase,  was  that  of  a  fraciuru  "ť  t.lie  Imi 
rus  i  year  before,  whíle  examination  showed  a  fneture  iin 
tnberosities  and  a  descentof  the  head  to  a  new  artieulai 
tliv  gleaoid  cavity.     Íle  sjivs  he  has  aeen  tliis  conditíon  often  and  hu 
seeii  rodnetion  atte-mpted  not  infrequetitly. 

Instead  of  tiiis  gradu&J  displaeement  downward  the  upper  fragment  í 
somctiincs  turtied  corapletely  over  so  that  its  broVen  surtace  ii 
townľd.s  tlie  glenoid  cavity  and  íta  cartilage  is  in  contaet  witli  the  broke= 
siiľľiiee  nf  tlie  diaphyseal  fragment  ;  or  it  may  be  driven  bodily  into  ti"  f  j*!, 
eniudeď  end  of  the  ahaft,  or  it  inay  be  itaelf  peoetrated  by  tlio  im*  *  n 
tían  of  the  ahaťt.  The  accorapanying  figures  repreaent  tbeM  diffeni  — _-i, 
dUplacements  ns  they  appear  aťteľ  cousolidation  has  také  n  plače. 
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rnatíon.  Giirlt  anya  there  ia  no  authentic  inatance  on  record  in  which  thia 
resnlt  hus  been  efľected,  tlie  suppoaed  onea  being  in  hia  opinion  simply 
cases  of  Buppuraíive  disease  of  tne  bones  forming  tlie  joint.  lt  was  ahown 
in  Ohapter  VI.  that  fragmenta  of  bone  could  preserve  or  regain  their 
vitality  after  complete  aeparation  f'rom  the  soft  parta  and  even  after 
tranapíantation  to  another  ani  mal,  and  we  háve,  therefore,  reaaon  to 
believe  tliat  au  intracapsular  fragment  may  reunite  if  it  remaina  in 
appropriate  contact  with  the  aurfaee  f  rotu  which  it  has  been  broken. 
And,  furtheriuore,  even  if  union  does  not  také  plače  suppuration  ia  cer- 
tainly  not  inevitable ;  in  Houeľs  secotul  čase,  qraoted  ahovc  in  the  aection 
on  fraetnres  of  the  head  of  the  humerua,  a  fragment  rcmained  looae  in 
the  joint  for  seven  or  eight  montha  without  cauaing  suppuration,  and  in 
others  a  aimílar  fragment  has  rcmained  fixed  to  the  ahaft  by  a  peripho- 
ral  catlus  or  growtb  of  osteophytes  that  imprisoned  it  bnt  did  not  citab- 
li.-li  vital  eonneetiona  with  it.  In  otheri,  agaiu,  the  fragment  has  nuder- 
gone  partial  abaorption. 

Repair  ia  carrieil  on  almoat  entirely  by  the  diatal  portion  of  the  bone 
and  ia  marked  by  an  exuberant  pro  luction  of  oalfos  and  osteophytio 
growtlts  on  the  snrfnce  and  sometimes  by  ossification  of  the  ailjoining 
portion  of  the  capsule  of  the  joint. 

Figúre  190  npmenta  a  specimen  described  by  R.  W.  Smith1  in  which, 
live  yeara  after  tlie  accident,  "the  head  of 
the  humerua  waa  fonnd  to  háve  been  drawn 
into  tlie  cancellated  tíssiie  of  theshafl  between 
tlu?  tiiborosities  so  deeply  as  to  be  below  the 
summit  of  the  greator  tuberole  ;  thts  procesa 
had  been  split  off  and  diaplaeed  outwards;  it 
formed  an  obtnae  angle  with  tbc  outer  snrface 
of  the  ahaft  of  the  bone.  .  ,  .  Osseous 
union  had  takeu  plače  along  the  line  of  each 
frauture." 

Figúre  11*1  representa  another  specimen 
described  by  the  samé  anthor  of  "impacted 
fracture  of  tlie  neck  of  the  humerus,  accom- 
panied  by  fracture  of  both  tubercles."  It  was 
removed  from  tlie  body  of  a  woman  40  years 
old  who  had  ľallen  down  a  tlight  of  atairs 
matiy  years  before  and  had  struek  the  ahoul- 
dcr  violently  againat  one  of  the  steps.  The 
appearances  (at  tlie  tiine  of  ileath)  were  thoee 
of  dislocation  into  the  axilla,  the  acromion  Ikahnd.  (B.  W. íniu.) 
being  prominent  and  the  región  of  the  deltoid 

tiattened;  but  the  ann  waa  shorteiied,  the  glonoid  cavity  coukl  not  be 
felt,  and  the  ahaft  of  the  humerus  waa  drawn  upward  and  inward  so  aa  to 
be  almoat  in  contact  with  the  coracoid  process;  the  motiona  of  the  joint 
were  extremely  limited  and  the  seapular  musclea  atrophíed.  "The 
head  of  the  bone  waa  ťound  to  háve  been  separated  from  the  ahaft  by  a 
ľracturc  which  traversed  the  anatomical  ueck  of  the  humerua.     It  waa 

1  Fracture*  in  the  Víciuitr  of  Joiuls,  1 854,  p.  192. 
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reveraed  in  the  articulation,  so  that  the  fractured  surfaee  was  dirccicil 
upwarda  towarda  tlie  glenoid  cavity,  and  tlie  eartilaginous  articulating 
surfaee  thrown  downwarda  towarda  the  shaft,  and  having  assumed  this 
position  it  was  driven  to  a  considerablo  dištance  ínto  the  canollatrd 
a  truc  túre  between  the  tuhercles.  Frora  (his  violent  impaction  iď  thi> 
head  of  the  bone  into  the  lowcr  fragment  a  second  fracture  resulted 
which  split  off  thfl  lesser  tuberele  along  with  about  two-thírda  of  the 
greater,  and  a  amall  portion  of  Ibe  shaft  of  the  humerus,  correaponding 
to  tlie  upper  part  of  the  bicipital  groove." 

The  entíre  cartilagiiious  surfaee  of  the  bead  of  tbe  bone  was  not  buried 
in  the  cancollated  tiaauo  of  the  shaft ;  ita  inuer  part  was  free,  its  outer 
part  impacted  to  a  depth  of  nearly  an  inoh.  The  uartilage  reraaíned 
perfect,and  was  not  iinited  to  tlie  cancellated  tiaaue  of  the  tuhereta  mi 
shaft.  The  reraaining  portion  of  tlie  upper  fragment,  beyond  the  limita 
of  tlie  cartilage.  was  intimately  and  lirmly  uiiitfd  «ith  tlie  tiaaue  of  the 
tnl'ľiťlľS  :  tlie  reiiiiiuu  of  tlie  broken  portions  of  the  tuborcles  thenuelra 
waa  complete.  A  vory  aimilar  caae  ia  reported  by  Krouleiu  in  the 
Deutsr/tť  Zfitxrlrift  tur  Chirurgie,  1874,  p.  1. 

e.  Frartun-*  "f  t!"-  Tub<:r<»>itiv*. — Isolated  fracture  of  eitber  tuber- 
osity  la  so  rare  an  aceident,  except  in  connection  with  dialocation  of  the 
shoulder,  that  very  ťew  caaes  are  on  record,  and  none  tbat  háve  Kecn 
verified  by  dircet  examination.      í'artial  fracture  of  the  greater  tuber- 

osity,  that  is,  the  fracture  of  a  larger  or  smaller  portion  cniijiri.-iriií  * :■ 

or  ali  of  tlie  faceta  to  which  the  aupraapiualua,  infra-spinatus,  and  tam 
mínor  uiusclea  are  attached,  ia  apparently  a  not  infroipient  accompani- 
ment  of  dialocation  of  the  humerus  inward,  and  haa  also  been  secn  by 
Malgatgne'  in  a  čase  of  dialocation  baekward  under  the  acromion.  Frac- 
ture of  the  lesser  tuberosity  is  múch  more  rare. 

A  nuraber  of  cases  háve  been  reported  of  fracture  of  the  greator 
tuberoaity  with  symptoma  so  closely  reseiiibliug  thosu  of  disloeation,  that 
the  diagnoaia  of  the  latter  leaion  was  at  iirat  made  in  eaeh  caae.  The 
Brat  čase  was  observed  by  Mayo,  and  published  by  Ilranaby  Coopor," 
follows:  "A  gentleman,  a^ed  HU,  in  going  up  a  Uight  of  ataira  fell,  and 
in  tbe  attempt  to  recover  himaelf  fell  again.  Wben  he  was  lifted  Up  his 
left  arm  waa  uaeless  and  the  ahoulder  in  pain.  On  examining  it  within 
an  bour  after  tbc  aceident,  my  first  impreaaion  waa  tbat  it  was  ,i  dido- 
cation  of  tbe  ahoulder.  The  acromion  proieeted  and  the  deltoid  waa  fiat 
helow  it.  However,  the  elbow  did  not  projeet  frora  the  side ;  and  though 
motton  of  tbe  shoulder  was  painťul,  yet  it  could  be  moved  more  easily 
than  is  usually  the  čase  in  dialocalíon.  The  neck  of  the  humerus  was 
certainly  not  broken.  When  the  arm  was  raised  to  a  right  angle  witb 
the  scapula  and  pulled  outwards  fľom  the  elbow,  the  head  of  the  bone 
aeemed  to  be  restored  to  its  plače.  On  lowering  the  elbow  agaín  the 
appearance  of  the  shoulder  was  the  samé  as  at  first.  On  carefully  t 
amíuing  the  outside  of  the  bead  of  the  humerus  I  found  the  injury 
consiat  in  fracture  and  separation  of  the  greater  tuberele.     .     .     . 

'   Atlns,  plate  2: 
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i  fracture  united  farorably  ;  but  for  a  long  tíme  tlie  patient  had  aome 
BSculty  in  earrying  the  ann  !iack»ard.-i." 
K.  \V.  Smith1  reported  two  additional  onaes,  in  om  of  whioh  tlie  náture 
f  tlie  injury  was  diseovered  at  thc  poat-mortem  examtRation  manj  yeara 
Éei  it  wu-  reeefred,  and  be  waa  the  tirst  to  eall  oepocia)  attontton  to 
tlie  Bubject.  íle  attribnted  ita  production  to  direcl  violenca  receifed 
opôn  tlie  point  of  tlie  slioulder  and  breakíng  ofí  tlie  tul>'n>-i  t  y  by  'In. -.-r 
■otion,  and  lie  attribnud  tlie  ilisplacement  inward  of  tlie  head  m  the 
l  the  snbscapular  and  of  tbc  anterior  portion  of  the  deltOÍÓ* 
D  i  looger  opposed  by  those  attached  to  tbc  greater  tuberosity. 
tfoiWfer,  na  tlie  latter  fragment  is  drawn  npward  and  ontward  at  tbe 
■  lime  that  tlie  liead  'sa  drawn  inward  tlie  diameter  of  tlie  slumlder 
ars  to  be  mueli  increaaed. 

l.ntli  of  Smith's  easea   tbe  bead  of  tbe  homeroi  waa  below  and 
twhat  on  tbe  inner  sideof  tbe  coracoid  procese,  and  the  onlv  reaaons, 
ipparently,  for  not  calling  it  a  dislocation  were  that  tbe  oapsaíe  »;n  nu- 
du- WJ6  examiiicd  aľter  deutli,  tlirtt   the  Blbow  COuld   be  I  ■  i  ■  ■  =  l  -1i  i 
side,  and  that  thedeformíty  recorred  eas'dy.     I  do  oot  think.  h&w- 
,  that  tbe  aimple  aeparatton  of  tbe  tuberosity  witb  its  attached  mua- 
wonld  explain  tlie  oeuurrenee  oľ  thU  di-plaeľ[m*ut  innnediaiely  aťter 
the  accident;  tíme  would  be  requíred  for  the  musetea  to  retract  and  to 
OTercome  the  resis  tance  of  tlie  eupanle,      It  aeems  to  me  miieh  more  pro- 
bkbl  ■  tbat  the  violenee.  whieli  in  botb  tbe  easea  observed  clinieally  na 
i  fall  down  a  staircase  in  one,  and  from  the  topofa  threa-atory 
in  the  other,  cauaed  a  partiat,  perh&ps,  even  a  uomplete  disloea- 
separation  of  the  tuberosity,  and  that  the  resultant  laxity  of 
the  eapsule  and  losa  of  aupport  on  the  outer  side  »ere  reaponaible  ľof 
the  časy  reeurrence  of  the  displaoement.     Tlie  faet  that  the  eapsule  iraa 
bánd  nntorn  Diany  yeara  aťterwards,  is  not  a  proof  tbat  dislocattoo  Innl 
takou  plače.      I  observod  u  čase  of  recent  dislocation  of  the  shoulder  into 

la, 1  ähowed  the  Bpeoimen  to  the  New  Ym-k  Snrgieal  Súčiny, 

in  November,  1880, in  which  the  eapsule  was  untorn ;  th«  sympt irera 

sreU  mai'ked  aml  ('iianii.tľľi.--tie,  and  the  upper  face  t  of  the  greab 

Í  i  ty  wu  l>r"ken  off. 
(riirlt  qttotcB  a  caae  of  supposed  fracture  of  the  tuberosity  by  mmcnlaľ 
tino,  in  ivli'u.'h  the  Bymptotna  were  extréme  pasaive  mobility  at  the 
oulder,  oompleto  \t<**  of  voluntary  outvrard  rotation,  aml  partia!  losa  of 
vnliiiilary  ilevation  of  tlie  arrn.  lť  tbe  íirm  waa  rotated  rigorously  and 
tli;-  ear  laidupon  the  patienťa  slioulder,  crejiiíati'.Mi  eonld  liv  íhmi-I, 
Fciir  treeks  laler  tbe  correspomiing  inuaclea  were  still  powerless  and 
ati'.'jilii-il.     ľhe  patíent  was  a  muacular  youtb  of  twenty  yeara,  and  tbe 

teaiofi  iraaproducedbyanefFort  tothrowaanow-ball  with  foroe;  s ething 

mi  beard  to  crack  and  the  nrni  fell  powerlesa.     The  only  mention  01 
■'  rplacement  in  tlie  caseia  that  the  patíonťs  brother,  a  pb\  -í.-ian,  tlion-lii 
e  arm  was  dislocated  and  "  maile  a  sort  of  redoction." 
i    April,  1881,  I    Baw  at  the   ľľesbyierian   lloapital  a  youtb  at  }'.) 

■«r*.  "Im  had  been  injnred  and  admittod  the  pri IÍmľ  dav.      1  eupy 

I  tollinving  notes  frorn  a  rcconl  1   ma  de  at  tbe  tiuie.     Hc  aaid  that 
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Tvhile  holding  tlie  bridle  of  a  liorse  in  his  right  hand  tlie  aninial  reared, 
and  as  ho  c.ime  dovn  his  breast  struck  against  the  patienťa  left  ťorearm 
whiell  waa  held  transversely  bcťore  hís  face  in  proteetion,  anii  threw  liim 
to  the  ground.  The  left.  shouhier  was  sotnewhat  swollen,  but  presented 
no  other  deformity  ;  there  was  an  ecchymosis  at  the  lower  bordcr  of  tlie 
tendon  of  tlie  pectoralis  major ;  crepitation  high  up  in  the  shouhier  r.h- 
tained  by  grasping  the  head  of  the  bone  between  tlie  thurab  and  fingers 
and  moving  tliem ;  voluntnry  abduetion  posaible;  voluntary  extcrnal 
rotation  impossible  ;  the  weight  of  tbe  body  oan  be  borne  úpon  the  elbow, 
the  leaaer  tuberoaity  can  be  felt  to  move  witli  the  ahaťt  when  the  arm  is 
rotated,  and  there  ia  pain  on  pressure  over  the  greater  tuberosity.     I 

in.-'.'ľtfil  zi  11  iiist.rt.piii  ]!    ťfímt  uver'  I  h  c  biťipital  ^piovi'  L  it  píissed  stľiught 

backward  its  fnll  lengtb,  evidently  passing  between  two  bony  surtaces, 
and  by  prcssing  its  point  against  the  inner  one  and  rotating  the  arrn  I 
determined  tbe  continuity  of  this  snrľaee  witb  the  shaťt.  My  dingimsis 
was  fracture  of  the  greater  tuberosity  by  muscular  action,  by  outward 
rotation  of  the  ann  in  tbe  effort  to  ward  ofl'  the  deacending  body  oť  the 
horsc. 

Tbe  inan  was  discharged  at  his  own  re^uest  twelve  days  after  the  ac- 
cídent.  Dr.  títickler,  the  house  surgeun,  examined  him  six  niom.hs 
afterwards,  and  told  tne  that  be  found  tlie  breadtb  of  the  íhoulder  a  little 
greater,  sligbt  displacement  of  the  tuberosity  upward  and  outward,  and 
a  depression  between  the  tubercle  ani!  the  head  of  tbe  bone  in  front  more 
uiarki-d  than  on  the  other  side.  There  aeemed  to  be  sume  diniinution  of 
the  pover  of  outward  rotation.  The  patient  eomplained  of  BODU  '■  (OM 
of  power  at  the  point  of  fracture"  when  Hfting  any  eousíderablc  weight 
in  the  bánd,  or  when  pulling  upon  anything  above  and  behind  bi-  In  ml. 

These  two  cases  show  that  fracture  of  tbe  onter  tuberosity  is  not  neces- 
aarily  ťollovud  by  <li^j ■lm-L-iin-nt  iinvurds  oť  the  iiead  of  tbe  bone.  The 
ruson  oť  tbe  diíierenee  in  tlie  two  seta  of  cases  may  lio  in  the  pcrsist- 
ence  of  aomc  of  the  pcriostea!  or  tcndhions  attaehtnents  in  the  latter  or 
in  tlie  siniultancous  traumatic  dislocation  which  1  háve  suggested  as  pos- 
sible  in  the  former. 

The  followitig  two  cases  taken  from  Gurlťs  list  of  partial  fracture3  are 
coriti  rmatory  to  the  cxtetit  of  showing  that  tlie  loss  of  tbe  restratnt  of 
tbc  supra-  and  mfni-spinatus  innscles  alone  does  not  lead  to  tlie  displace- 
ment; and  the  direction  of  the  teres  minor  is  šuch  that  it  can  offer  but 
litlle  opposition  to  the  contraction  oľ  the  pectoralis  major  and  anterior 
fibrea  of  the  deltoid. 

I.1  It  was  fouiid  by  chance  at  an  autopsy  that  the  portion  of  tbe 
greater  tuberosity  to  which  the  tendona  of  the  supra-  and  inťra-spinatus 
imi-H  lis  were  attached  waa  broken  off,  a  portion  oť  the  fragment  remain- 
ing  in  the  tendon,  the  rest  haviug  been  absorbed.  The  tendon  of  the 
teres  minor  was  in  its  normál  pošití  on  ;  that  of  the  suhscapuiarifl  partly, 
and  that  of  the  long  head  oť  the  biceps  completely,  torn  across.  The 
cavity  of  the  joint  was  uninjured,  the  clavicle  was  broken. 

-.  A  man  4tí  years  old  dislocated  his  sboulder  into  tlie  axilla  by  fall- 
ing  out  of  bed.     lleduction  was  made  by  Mothe'a  method.     Threc  moiiths 


1  Dunrtiu  Ktr,  in  Lnucet,  1644,  ii.  p.  ISIS. 
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afterwarda  tlie  patient  diód  of  apoplexy,  having  made  usc  of  tlie  arm  for 
sonie  time.  Tbe  portiou  of  the  greater  tuberoaity  to  which  tlie  supra- 
spínatua  waa  attaehed  waa  fbniid  broken  off. 

And  in  the  two  Ibllowing  caaea  of  total  aeparatton  no  mention  ia  made 
of  diapUoement  inward  or  of  recurrence  of  tlie  dislocation. 

■  i  :u:-.'  troated  a  man  H-í  yeara  old  who  had  received  an  intra- 
emooid  dialocation,  and  died  exhauated  on  tlie  tenth  day.  The  grcater 
tuberosity  WM  torn  off,  broken  into  two  piecea,  and  drawn  baek  nnder 
the  icfomion.  The  tendon  of  the  biceps  had  eacaped  ťroni  ita  tom  sheath, 
and  l.hc  eapsule  wus  aeparatcd  on  the  intier  sude  from  the  entire  extent 
Of  tlie  borderof  the  gleunid  eavity,  waa  torn  below  and  on  the  outerside, 

adbareot  to  the  huruerua  only  at  the  inscrtion  of  tlie  terea  iniiior. 

Íle  ijuotes1  alao  a  ca*e  obaerved  by  Blaiulin,  a  man  dying  twcnty-five 
daya  after  the  reduetion  of  a  dislocation  forwarda  of  the  hutuerua  with 
fractiire  of  the  greater  tuberosity. 

Tlie  line  of  fmctUK  usually  mna  along  the  aulcus  markiug  the  ana- 
tomieul  neolt  at  the  partwhere  it  adioina  the  tuberosity  and  do  w  n  the 
bfoipital  groove,  snmetimes  lihe-ratiiig  tlie  loug  tendon  of  the  biceps  IV 

sheath,  and  allowing  it  to  slip  in  between  tlie  fractured  surfaeea.  lf 
the  aeparation  ia  uomptete  tlie  fragment  ia  drawn  upward  and  backward, 

ineomplete,  that  ia,  if  the  periostcura  remaina  untnrn  on  the  sida  of 
le  fragment  ad.joining  tbe  diaphysia,  new  bone  tilla  up  the  lower  part 
"ľ  tlie  gap,  and  the  upper  part  of  tbe  fragment  atanda  out  at  a  diatanee 
íV-  'in  the  Borfoec  from  which  it  haa  been  torn, 

in  figúre  19:2.      Wlien  úniou  takes  plače 
t  ia  almost  alwaya  hony. 

Pncturea  of  tbe  leeser  tuberosity  are  ex- 

treinely    rare.      Gurlt    colleeted    óidy    three 

fwo  of  them  accompanying  dialocation 

ipward  of  the  ahoalder,  the  tbird  ti  speoimeo 

i     the     fiatlľilíwical    collectiou     at    Gíeaaen 

rithout   history.       In  eacb   of  the   first  two 

::i:ill    bftrd    lump  COuld  I".'  i'elt  uli  tlie 

in«r  side  of  the  head  of  the  humerua,  no  t 

■  i  n  tlie  morom  entá  of  the  arm.     In 
:i  w-.\i  exciaed  three  weeka  after  tbe 

eeident,  in  tlie  other  the  head  ._■!'  the  humerua 
aa  exciaed  after  the  dialocation  had  reniaiued 

Foi  three  tba, 

,/.   Separ<'ti">t    <>/   tlu-    /•Jlii/>lii/fin. —  Tbe 

pper  epipliv-i-  of  tlie  humerus  comprises  tlie 

cad  and  the  tubftrOBitíes.     The  epipbyseal 

ine  runa  upward  and  outward  along  tbe  lower       Frmenir»i.rihBgi«»i»r«b»rB»H7 

:nnl  inner  half  of  tlie  anatómie. d  ueek  and 

theu  tranaveraely  u  uder  the  tuberoaities  to  the  outer  edge.  passing  aln>vv 

the  inaertion  of  the  terea  minor.     Ita  centre  i«  higher  thau  ita  edge,  so 

t  tbc  abaft  terminates  above  in  a  low  cone  or  wodgc,  with,  of  course,  a 

oding  nollow  '.m  tlie  uiith-ľ  aurľaee  of  the  epiphysia.     Tbis  oone 


ľ-.:-,  in. 
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i-  very  low  in  early  life,  an<l  U*  height  increases  aa  tlie  indivídua]  grows 
older,  until  cissifioation  tukes  plače,  usually  by  tlie  "20th  yeaľ,  but  s 
tinies  aa  late  aa  the  25  th.  Tlie  subacapular,  aupra-spinatus  and  ínfrn- 
Bpinatna  muscles  kre  attaehed  to  tlie  epiphyais,  so  tliat  this  fractwrí  U  in 
matiy  respeet.s  ideritical  witli  fVacturc  througli  tlie  surgical  neck. 

This  lesion  has  been  observed  at  alt  as^es  betweeu  tlie  moment  of 
biľtli  aud  the  age  of  19  years.     In  a  considerable  ntimbcr  of  tlie  re- 
oorded  casea,  it  was  produced  by  the  efforta  of  tlie  raidwife  or  pi 
to  nasten  delívery  by  drawing  úpon  tlie  presenting  arm,  or  with  tlie 
finger  hooked  into  the  axilla,  or  to  bring  down  the  arm  froni  the  side  of 

(in-   lirinl  wln-ii  the  le*s  and  hody  were  already  delívered.      In  v g 

cbiblren  it  has  beeo  caused  by  falls,  and  by  violently  drawiog  tlie  nrtn 
upward  and  outward  ;  in  tlie  older  eases  it  bas  been  tlie  rosní t  m 
Of  extréme  violence,  a  fall  frora  a  height  upou  the  shoulder,  or  haring 
tlie  arm  caught  in  a  revolviug  wheel. 

Tlie  cases  are  not  very  nuuierous  in  wliicli  a  dtrect  examination  bas 
boen  ruado  oť  tlie  seat  of  fracture.  Qurlt  colleeted  three  oaMa  in  whieh 
tlie  injury  was  caused  during  delívery,  one  each  in  chĺldron  aged  4,  11, 
and  15  years,  and  a  specimen  nbtained  three  years  after  tlie  injury.  Iu 
two  of  the  rJrst  three  the  detaila  are  laeking;  in  tlie  third  the  fracture 
appears  to  háve  ťollowcd  tlie  line  of  junetion  with  the  sliaft  very  a 
rately  ;  in  one  oť  tlie  other  three  the  fracture  waa  compnuml,  and  tlie 
end  Ôf  tlie  diaphysis  eovered  with  a  tliin  bluish  layer  oť  cartilage  pro- 
jected  through  tlie  wound ;  in  tlie  rcmainiug  two  tbere  was  some  splintcr- 
ing,  and  the  pflriostetun  waa  torn  frorn  tlie  diaphysis  to  a  COBsidenble. 
extent,  and  remained  attaehed  to  tlie  epiphysia  like  a  sleeve  or  ťringe. 
In  the  last  čase  the  epiphyaú  nad  united  with  the  neck  of  the  acapula, 
and  a  new  joint  had  ťormed  at  tbe  liuô  of  ťraoture.  In  two  of  the  auei 
it  is  mentioned  that  the  capaule  was  torn. 

Tlie  surťacos  of  fracture  may  preserve  their  rclations  to  eaeli  other,  or 
tbey  may  be  sepnrated  from  each  other  entirely,  or  in  part.  In  one 
čase  the  díaplacement  was  very  slight,  and  appears  to  háve  been  of  tlie 
lower  fragment  baekward,  but  usually  tlie  lower  fragment  ia  displaccd 
ťonvaiil  for  ■  dištance  equal  to  about  lialf  oť  ita  diameter,  aa  pointed 
out  by  Dr.  K.  M.  Síoore,'  and  shown  in  fig.  193,  and  tixed  in  that  posi- 
tion  by  the  lodgment  oť  ita  outer  portion  in  tlio  bollow  of  the  head, 
wbich  ia  inclined  forwanl.  When  the  tranaverse  displaeement  is  com- 
piete,  the  lower  fragment  ia  drawn  upward  and  inward  towwda  thecora- 
coid  proceaa,  and  the  upper  fragment  is  rotated  by  the  attaehed  seapular 
musclea,  so  that  ita  under  surface  looks  ťorward  and  outward,  or,  in  other 
Words,  so  that  tlie  arm,  iť  normally  continuous  with  it,  would  be  uearly 
borilOntal,  and  the  elbow  directed  ťorward  and  outward. 

Figa.  191,  195,  and  196  repreaent  different  views  of  the  epiphyaeal 
line, 

The  symptoms  are  t]uite  characteristic  when  there  ia  any  diaplace- 
ment,  and  it  seems  improbable  that  any  one  who  is  at  all  ťamiľiar  with 
tliem,  even  if  in  theory  alone,  would  make  tlie  mistake  that  has 
been   nude  occasionally   of  auppoaiug  the  injury   to  be  a  dislocatiou. 

1  Tratisacli.niMií  Ani.  M«t.  AM.,  rol.  «v„  1IŠ74,  p.  2!>0. 
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Tlie  arm  hangs  by  the  BÍiJe,  tfae  elbow  dirtflted  aligbtlj  bMkwftfd  and 

outwarJ,  and  on  tlie  front  oť  tlie  shoulder,  au  incli  or  an  ineli  and  a  Imlf 


below  tlie  noromion,  is  a  distínct  prouiinenee  that  can  be 
the  uye  or  Snger  (fig.  197),  the  upper  surface  of  wiiiul 
and  sligUtly  convex  ;  it  moves  when  tlie  elbow  is  rotated, 


raoogohtd  by 

feela  siuooth 

ind  Dr.  Moore 
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s  that  íf  at  tlie  game  tíme  tlie  head  of  tlie  bumerus  ía  ti^htly  ^raspiiil 
ween  the   tíiumh  and  fingers,  crepitua  can   be   pereci 
casea  thp  prominence   is   near   tlie  coracoid   process,  and   crepitun  ia  got 
hy  making  estension,  and  tlien  preseing  tlie  lower  fragment  ontnni. 
Finally,  there  is  the  strong  tendency  oť  tlie  displacement  to  reeur. 

The  courae  of  the  affecticm  U  usually  simple  and  ľavorable  in  thii 
reapect,  that  nníon  is  the  rule  with  but  little,  if  any,  deforinity,  and  no 
notable  losa  of  funetion,  for,  even  if  the  fragmente  uiiite  at  au 
range  of  motion  is  not  ínterfered  with  approciably.     An  nnfavonU* 
result  may  be  due  to  failure  oť  úniou  (Ilaniilton   reports   šuch  a  a 


child  thirtcťii  monlbs  old),  to  s  upptir.it  i  on  at  the  seat  of  fracture.flr 
arrest  of  growth  by  premature  ossification  of  the  cartilagc  or  by  a  cm 
piete  tnmsu'ľsi'  di-i|ilítľemcnt  with  lateral  union.  See  page  52  forcw 
"ť  UTCBt  of  growth.  Esmarch'  reporta  a  čase  of  extensive  ■>~t<'.-. 
with  siippuniiioii  of  tbe  iotnt,  "m  íí  child  of  5  yeara,  foltowing  a 
tlie  ubouldiír  wliicli  had  caused  n  separation  of  the  epiphysia  J  ti' 
ntstaken  for,  and  ireated  as,  a  dislocatíon.     íle  excised  the  head  of  tbe 

.  ajKl  the  npper  end  of  the  shaft,  with  a  good  reault;  thai  U, 
ľul  liuib,  with  but  little  Bbortening,  and  a  free  shoulder-joint. 
not  aay  how  long  after  tlie  operatioti  the  obser  ration  of  "  alight  shorte* 
Í0g"  me  uiade,  but  probably  it  was  not  subsequent  to  the  páli 

1  Lniigitiibľtk's  Arehiv,  vol,  xxi.,  1819, 
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r  chargé  trom  the  hoapital,  and  tlie  shorten 
Bttffked  as  tlie  patient  grew  obler. 

Fig.  198  representa  a  specimen,  eaid  by  R.  W.  Smith  to  be  nn  e\- 
ample  of  fracture  along  tlie  epiphyseal  liiie,  uuitod  by  bone,  with  marked 
displacetnent  of  tlie  lower  fragment  inward. 

Dr.  Moore  has  been  able  to  reduce  tlie  dísplaeement  easily  by  raising 
the  elbow,  and  carrying  it  up  a*  ťa  r  as  possible  by  tbc  s'nlo  oť  thc  bead. 
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doubtless  beeame  more 


As  the  upper  fragment  i 


already  displaced  in  thiä  direction,  the  poste- 

rior  porlion  of  tlie  capsulc,  which  is  at- 
tached  to  it,  is  made  tenae  before  the  elbow 
bas  been  raised  far,  and  arrests  tlie  further 
motion  oť  the  head  ;  the  coiitiuuatíon  oť  tlie 
movemeut  is  then  confined  to  tlie  lower 
fragment,  and  britigs  it  into  it*  originál 
relations  with  the  upper  oae,  after  whích 
thc  arm  is  lowered  carcťully  and  fi\ed.  Tiiia 
is  not  required  in  all  cases. 

e.  Fracture  of  th$  Svrgical  Nttck.— 
(Fig.  í'.y.K  )  Tbis  is  by  far  tlie  most  common 
variety  oť  fracture  at  tlie  upper  end  of  the 


hnmeru3  ;  it  oceurs  at  all  ages,  and  may  be  prodneed  by  direct  violcnce 
reeeived  npou  the  sboulder,  or  indirccťly  by  a  ťall  opôn  the  hand  or 
eftow.  The  fracture  may  be  transverso,  obltquo,  or  comminuted,  but 
tlie  line  usually  is  ijnite  irregular,  and  thc  fragtnents  not  infrei|uently 
trnpacted,  and  nssures  may  nm  up  througb  thc  head  of  tlie  bone  Jnto  tlie 
joínt,  aítnough  the  fracture  is  usually  entirely  extru-eapsular.  E-smarcli1 
BRJF8  tfalt  in  young  people  fissures  stop  at  tlie  epiphyseal  line,  and  that 
cmisequentty  in  gunshot  fractures  of  the  shaft  or  surgícal  neck,  it  is  not 
necessary  to  remove  the  head  of  the  bone. 

Thc  diaplaeements  are  various.  The  lower  fragment  may  penetrate 
the  upper  one  ťor  halť  an  inch  or  even  more  (fig.  200),  the  penetratíoB 
bciug  ttlwaya  most  marked  on  the  inuer  side  and  the  bead  appeuriug  in 
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MClftM  : 

conseipience  to  havc  alipped  dnwn  tht 

shaft.     Tlie  upper  fragment  is  acte<i 

úpon    by    tlie    seapula    musc-lea  in  a 

ranimer  that  caimot  well  be  Dppon  : 

and  tlie  consequenee  ia  thal 

ally  rotated  outward  and  upwanl  » 

that   the   surface   of    frseture  lookŕ 

tmptetisB.   mftidigM.]  forward  or  forward  and  otiiwanliiKÍ 

the  lower  fragment  is  drown  appM 

it  on  tlie  inner  BÍde,     Múch  more  rarely  the  upper  fragment  i,*  rotitM 

inwards   and  forwards  and   tlie  lower  fragment  lies  on  its  oti 

j.  201).'    The  tendon  of  the  long  heail  of  the  biceps   í 
inrn  in  tbeae  extréme  displacements,  and  in  one  roported  čase  thcprw- 
m re  of  the  upper  end  of  tlie  lower  fragment  caused  pennaneni 
of  the  axillary  artery. 

Tbe  obliquc  fractures  show  tlie  samé  varieťies  of  displaoemeut,  ind  '" 
nddiťion  the  Bharp  point  of  tlie  lower  fragment  may  perforate  iln>  >«& 
parls  to  a  groater  or  lesa  extent,  rendering  reduction  difficttlt  t>l 
iliľ  fVaoture  eompound.     Oceusioiifdly.  but  verv  rarely,  tlie  deltoid  i* 
perforated  by  the  end  of  the  upper  fragment. 

In  aome  cases  there  is  no  displacement,  the  perio&teum  remtioa  ídOT 
and  the  only  aymptoms  are  the  swellíng,  tbe  íocalízed  pain,  crepitttiuo, 
and  more  or  lesa  loss  of  function,  but  usually  there  is  'li-pln.  ■ 
kind  and  to  a  degree  that  make  the  diagnosis   easy.     Tbe  uaaal  fi*" 
phieement  of  the  upper  end  of  the  lower  fragment  im.  : 
by  tlie  abduction  of  the  elbow  and  a  change  in  the  direction  of  thí  iMj 
axis  of  the  límb.  similar  to  that  fonnd  in  disloc&tíOD,  but  tbe  arm  is  tt 
the  taíM  tíme  shortencd  and  movable  and  the  upper  frapnenl 
tbe  glenoid  eavity,  maincatning  tlie  roundrieas  of  theshonlder  or  perh»p! 

rating  it  by  its  own  rotation  outward.     Incotnplí 
tbe  museli:  or,  espeeinlly,  of  the  skin  by  tlie  slinrp  end  of  tbe  lowerfrtž" 
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ment  is  recognized  by  the  dimpling  or  drawing  of  the  surface  when  the 
elbow  is  gently  rotated.  Crepitation  and  abnormal  mobility  are  recog- 
nized by  grasping  the  head  of  the  bone  between  the  thumb  and  fingers 
if  possible,  or  by  laying  the  palm  of  the  hand  úpon  the  shoulder  and 
then  rotating  the  elbow  and  moving  it  in  different  directions.  Steady 
extension  should  be  made  at  the  samé  time  if  there  is  reason  to  suspect 
an  araount  of  overriding  that  would  separáte  the  surfaces.  Ecchymosis, 
spreading  often  to  a  considerable  dištance  over  the  chest  and  down  the 
arm,  is  the  rule,  and  soraetimes  the  extravasated  blood  is  sufficient  in 
amount  to  lift  up  and  distend  the  deltoid. 

The  course  of  the  čase  depends  very  largely  úpon  the  severity  of  the 
injury,  the  extent  of  the  fracture,  and  the  complications  that  raay  exist 
or  arise.  If  the  displacement  is  slight  or  if  it  can  be  readily  reduced 
the  fracture  will  usually  unite  in  tlie  course  of  one  and  a  half  or  two 
month8  without  deforraity  or  diminution  of  functíon,  except,  perhaps,  in 
the  old  or  rheumatic,  in  whom  the  joint  may  remain  stiff  for  a  long  time. 
On  the  other  hand,  the  displacement  is  sometimes  irreducible  and  of 
šuch  a  character  that  after  union  has  taken  plače  the  functions  of  the 
limb  are  found  to  be  múch  interfered  with  by  the  irregular  position  of 
the  fragments,  or  perhaps  the  joint  is  obliterated  by  the  extension  to  it 
of  the  adjoining  inflammation. 

I  háve  met  with  the  reports  of  two  cases  in  which  the  lower  fragment 
was  diaplaced  upward  and  ťorward  or  upward  and  inward  to  a  consider- 
able height,  and  reduction  could  not  be  accomplished.  The  cases  are 
those  of  Ledentu1  and  Lindner2.  In  the  ťormer  čase  the  patient  was 
a  lad  17  years  old ;  there  was  shortening  to  the  amount  of  two  centi- 
metres,  and  although  the  swelling  was  great  the  end  of  the  lower  frag- 
ment could  be  felt  directly  in  front  of  the  other.  Klastic  traction  by 
India-rubber  and  adhesive  plaster  was  begun  on  the  sixth  day  and  con- 
tinued  ten  days,  and  then  an  immovable  apparatus  was  applied  until  the 
twenty-fifth  day.  The  swelling  had  then  disappeared,  the  bicipital 
groove  could  be  felt  at  the  upper  end  of  the  lower  fragment,  and  the 
shortening  was  only  one  centimetre.  Traction  by  pulíeys  failing  to 
remove  this  the  surgeon  tried  to  obtain  a  false  joint,  but  in  this  also  he 
was  unsuccessful.  Consolidation  became  complete  during  the  third 
month  and  the  movements  of  the  limb  were  múch  restricted. 

In  Lindner's  čase  the  patient  was  16  years  old  and  came  under  ob- 
servation  on  the  thirteenth  day  after  the  injury.  The  lower  fragment 
was  displaced  upward  and  inward  toward  the  coracoid  process,  over- 
riding the  other  for  two  inches  or  more.  Attempts  to  reduce  by  traction 
failed,  and  as  the  movements  of  the  limb  were  múch  restricted  and  the 
position  of  the  fragments  šuch  that  their  union  was  improbable,  Lind- 
ner cut  down  úpon  the  bone  on  the  twenty-third  day  and  excised  euough 
of  the  upper  portion  of  the  lower  fragment  to  permit  reduction.  He 
found  it  so  firmly  adherent  to  the  soft  parts  that  he  had  múch  difficulty 
in  removing  it.  The  antiseptic  method  was  used  and  the  wound  healed 
without  incident,  but  at  the  dáte  of  the  report,  two  months  after  the 

1  Bulletins  de  la  Société  do  Chirurgie,  1876,  p.  132. 
*  Centralblatt  fur  Chirurgie,  1881,  p.  225. 
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operation,  the  union  of  the  bone  was  not  solid.  The  limb,  however, 
had  become  very  useful  and  it  was  hoped  that  the  union  might  jetbe- 
come  bony. 

Mr.  Hutchinson1  mentions  a  čase  of  fracture  of  the  surgical  neck  well 
below  the  tuberosities  in  a  lad  of  10  years,  in  which  the  lower  fragment 
was  displaced  upward  behind  the  upper  fragment  and  firmly  fixed  in  tbla 
position  "  by  the  bands  of  detached  periosteum  through  which  it  had 
escaped,  and  which  prevented  its  being  brought  even  on  the  post-mortem 
table  in  to  accurate  apposition  with  the  other  fragment.  For  the  samé 
reason  we  had  found  it  difficult  during  life  to  produce  crepitus." 

In  a  few  entircly  exceptional  cases  suppuration  has  taken  plače  in 
simple  fractures,  apparently  as  the  result  of  some  complication  šuch  as 
erysipelas  or  septicremia  originating  in  another  compound  fracture  or  in 
severe  bruising  of  the  overlying  soft  parts. 

The  course  of  a  compound  fracture  of  the  surgical  neck  is  of  conree 
exposed  to  the  interruptions  common  to  that  class  of  injuries,  and  in  ad- 
dition  to  the  difficulties  created  by  the  thickness  of  the  overlying  soft 
parts  and  the  proximity  of  the  joint.  The  pus  is  likely  to  burrow  down 
the  arm  and  over  the  breast,  and  it  is  frequently  necessary  to  remove  a 
portion  of  the  upper  end  of  the  lower  fragment  either  because  it  bas 
become  necrosed  or  because  its  displacement  cannot  be  overcome. 

The  result  is  usually  a  good  one,  so  far  as  function  is  conccrned,  even 
if  some  displacement  or  shortening  pcrsists.  The  most  that  is  to  be 
looked  for  is  a  certain  amount  of  stiffness  in  the  joint  persisting  for  a 
longer  or  shorter  time  in  the  old  and  arthritic.  Union  takes  plače  in 
from  five  to  eight  weeks.     Failure  of  union  is  rare. 

Injury  to  the  vessels  or  nerves  seems  to  be  almost  unknown.  There  are 
a  few  recorded  cases  of  ruptúre  of  or  pressure  úpon  the  artery  when  the 
fracture  was  in  tlie  upper  part  of  the  shaft,  but  I  háve  met  with  none 
where  the  fracture  was  plainly  of  the  surgical  neck.  A  čase  mentioned 
by  Mr.  Skey  in  the  discussion  on  Syme's  paper  on  axillary  aneurism  in 
the  Med-Chirurgical  Society2  was  probably  one.  "  The  patient,  a  woman, 
had  suffered  dislocation  of  the  humerus,  and  eight  or  ten  days  after  its 
rcduction  a  large  traumatic  aneurism  of  the  axilla  presented  itself.  .  •  • 
Tlie  patient  died  and  on  examination  it  was  found  that  there  was  a  frac- 
ture of  the  neck  of  the  humerus,  the  pointed  end  of  the  shaft  having  torn 
the  artery  across."  The  only  čase  of  injury  to  a  nerve  that  I  háve  met 
with  is  one  treated  in  the  service  of  ľrof.  Gosselin  and  reported  by  lkr- 
ger.8  The  fracture  was  at  the  surgical  neck,  the  lower  fragment  w as  dis- 
placed upward  and  inward  and  compressed  the  musculo-spiral  nerve, 
causing  loss  of  sensibility  in  the  región  supplied  by  it  and  paralysis  of 
the  musclcs  to  which  it  is  distributed.  The  patient  died  oť  scarlet  fcver, 
and  the  comprcssion  of  the  nerve  was  demonstrated  by  direct  examina- 
tion. 

/.  Intra-  or  Extra-Capxular  Fracture*  with  Dislocation  n  f  the  Upi** 
Fnujinent. — Dislocation  of  the  upper  fragment  is  a  complication  which 

«  Med.  Times  and  (iazette,  1SUG,  i.  p.  24S. 
«  Lancet,  18GO,  i.  p.  445. 

•  Bulletin*  de  la  Société  Anatomiquo,  Júly,  1871  ;  and  Minier,  Fractures  de  ľEx- 
trcmité  Biipérieure  de  ľ  Humerus,  Tliése  de  Tarin,  Ib7l>. 
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may  coexist  with  fracture  of  the  anatomical  or  surgical  ncck  or  fracture 
through  the  tuberosities.  It  is  seldom,  if  ever,  seen  except  in  adults, 
and  is  the  consequence  of  extréme  violence  usually  acting  directly  úpon 
the  shoulder  but  sometimes  through  the  elbow  or  hand.  The  móde  of 
production  cannot  be  positively  known,  that  is,  it  cannot  be  determined 
whether  the  dislocation  or  the  fracture  is  first  produced,  or  whether  they 
occur  simultaneously.  AH  three  views  háve  been  maintained.  I  think 
it  not  improbable  that  in  some  of  the  cases  the  injury  has  at  first  been 
8imply  a  dislocation,  and  that  the  fracture  has  been  caused  by  the  sur- 
geon  in  his  attempt  to  reduce  it.  One  šuch  čase  is  reported  by  Richet  ;l 
in  trying  to  reduce  an  old  dislocation  of  the  shoulder  by  traction  and  rota- 
tion  he  caused  fracture  of  the  surgical  neck.  The  head  was  left  under 
the  clavicle,  and  the  end  of  the  shaft  was  brought  back  to  the  cavity  of 
joint  and  fixed  there.  Six  weeks  later  the  patient  could  make  some 
movetnents  with  the  arm,  and  still  later  could  use  it  almost  as  well  as  the 
other.     Agncw2  and  Hamilton3  háve  had  a  simiiar  experience. 

The  fracture  may  follow  the  anatomical  neck  exactly  or  may  diverge 
from  it  at  any  point  and  pass  through  the  tuberosities,  or  may  be  entirely 
extra-capsular,  and  it  may  present  any  of  the  varieties  in  direction  or 
comminution  that  háve  been  previously  mentioned  in  connectiou  with  the 
different  fractures,  and  finally,  it  may  be  simple  or  compound.  The  dis- 
location is  almost  always  into  the  axilla  or  under  the  coracoid  process, 
occasionally  backward  under  the  špine  of  the  scapula  ;  the  capsule  is  torn 
and  the  relations  of  the  fragment  with  the  shaft  sometimes  very  múch 
altered  by  the  rotation  of  the  former.  In  a  čase  recorded  by  Malgaigne4 
the  head  of  the  bone  was  split  into  two  pieces,  the  smaller  of  which  re- 
mained  in  the  cavity  of  the  joint  while  the  larger  was  displaced  below 
and  to  the  inner  side  of  the  coracoid  process.  The  following  two  cases 
are  quoted  as  illustrations  of  the  rarer  fracture  in  the  recent  state. 

I.4  A  hemiplegic  man  between  (30  and  70  years  of  age  fell  to  the 
floor  from  his  bed ;  he  died  on  the  12  th  day.  At  the  autopsy  there  was 
found  a  fracture  of  the  anatomical  neck  of  the  humerus  on  the  paralyzed 
side  ;  the  capsule  was  filled  with  synovia  and  partly  coagulated  blood,  and 
the  head  of  the  bone  had  been  displaced  backward  into  the  infra-spinous 
fossa  through  a  rent  in  the  posterior  and  outer  part  of  the  capsule,  its 
articular  surface  was  directed  backward. 

2.  Malgaigne6  quotes  from  Lallemand  a  čase  seen  by  the  latter  on  the 
38th  day :  the  head  of  the  bone,  separated  at  the  anatomical  neck,  was 
lodged  under  the  clavicle  opposite  the  upper  border  of  the  pectoralis 
minor  and  was  covered  by  a  false  membráne  which  had  already  begun  to 
resemble  a  synovial  sac  ;  the  long  tendon  of  the  biceps  was  divided,  the 
greater  tuberosity  torn  ofľand  broken  in  two,  and  the  shaft  of  the  bone, 
surmounted  only  by  the  lesser  tuberosity,  had  been  drawn  up  to  a  great 
height. 

In  the  older  cases  of  all  kinds,  those  in  which  repair  has  takcn  plače, 

1  ftazettedes  Hopi  ta  u  x,  1860,  p.  159.  f  Surgery,  vol.  ii.  p.  65. 

•  Fractures  and  Disloc,  6th  ed.,  p.  660.  *  Luxations,  p.  555. 

•  Delpech,  Chir.  Cliuique  de  Montpellier,  quoted  by  Malgaigne  and  Gurlt,  p.  696. 
1  Luxations,  p.  546. 
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the  liľiirl  is  usually  ľoutiil  aírophied,  with  i  ta  artíoular  surfaee 
fbrtrard  or  downw&rd,  and  immobiliaeii  hy  fibroiw  or  hony  b  ■ 
iiťcting  it  with  ehe  seapiilu,  or  reunited  with  tlie  aliaft  and  oa  ■ 
artieular  cavity  of  new  forma*  i  on.     In  other  casea   the  shaft  retnaiw 
naonited,  is  drawn  up  into  the  artieular  cavity,  and  tliere  forins  a  ntw 
jnint  with  gmoriili  siiľľiH'.-.  :.  i;(|i,ii1í'.  :)n,.l  li^imľiits  that  a.«  nften.juiB 
free  and  uaefut.     The  followíng  cases  i!] us trate  sotne  of  the  varioaseon- 
ditiona  found  when  the  displacoment  has  persistcd  for  a  loag  ttme. 

I.1  In  tlie  Mnseuin  of  St.  Thomus".-*  [Inspirnl  is  ;i  s  j  .«_■  l-  i  i « ic- 1 1 
tion  of  the   hcad  oť  tlie   humerus  and  fraeture  at  the  anatomickí  sed 
cauaeil  some  ysars  before  tlio  deatli  of  tlie  patient  by  a  fall  trón 
I  h.    head  oť  tlie    hone   iics   on  the  front  oť  the  iieck  of  the   Kí 
Tiieiliiitely  below  tlie  coraeoid  process  and  is  firmly  miited  to  botk. 
i.1  (Fig.  202.)     Fracture  at  the  an&tomical  ueele,  the  head  lala 

Fíg.  SOS, 


nxilla  lying  upon  the  suhscapular  miiselc     The  infra-spinatus  anJ  t* 
mi  nor  miioh  waated,  the  supra-spinatus  am]   -íii!w:i|iii!.-i 
don  of  the  biceps  tom  and  adiierent  to  the  bicipital  groore.     Hm  bta 
upper  extreraity  oť  tlie  humerua  waa  lodged  in  the  glenoid  cavilj,  f 
had  for  med  thore  a  ligamentons  joint.     Tlie  head  of  tlie  b 
capsular  ligament  to  which  the  axillary  artery  adhered,  it  was  oo  t»< 
«ternal  side  of  and  a  little  below  the  levcl  of  the  coraeoid,  ít  wns  oalt»i 
to  the  humerus  by  a  small  proceas  of  bono  but  not  to  the  scapiih. 


WITH    DISLOCATION    OF    THE    UPPBR    BND.  375 

3.1  The  injury  was  received  several  years  before  the  death  of  the 
patíent.  The  head  of  the  humerus  was  dislocated  into  the  axilla  and 
broken  from  the  shaft,  and  it  remained  úpon  the  inner  side  of  the  inferíor 
costa  of  the  scapula,  to  which  it  was  firmly  united.  The  tubérosities 
were  broken  oíF  with  the  head,  and  the  fractured  extremity  (lower)  of 
the  neck  was  placed  in  the  gienoid  cavity  of  the  scapula.  The  under- 
hand  motions  of  the  shouider  were  restored,  but  the  elevation  of  the  bone 
beyond  a  right  angle  was  strongly  resisted,  and  even  with  difficulty  could 
be  accomplished  in  the  dead  body. 

4.  A  woman2  83  years  old  fell  to  the  ground  while  walking.  There 
was  considerable  swelling  of  the  upper  part  of  the  arm,  ecchymosis, 
8hortening  to  the  extent  of  two  centimetres,  crepitation.  The  diagnosis 
of  fracture  of  the  surgical  neck  of  the  humerus  was  in  ad  e,  and  the  lirab 
was  kept  in  spiints  until  her  death,  more  than  three  months  afterwards, 
at  which  time  there  was  apparent  union.  At  the  autopsy  the  head  was 
found  separated  at  the  anatomical  neck,  resting  against  the  third  rib,fend 
connected  with  the  cavity  of  the  joint  only  by  a  small  piece  of  the  capsule  ; 
it  was  rotated  so  that  its  articular  surface  iooked  forward,  and  it  iifted 
and  was  covered  by  the  brachial  nerves  and  the  artery.  There  was  also 
a  fracture  of  the  surgical  neck  that  had  united  without  deformity.  The 
upper  end  of  the  humerus  was  bound  to  the  gienoid  cavity  by  broad 
short  bands  passing  from  its  broken  surface. 

The  symptoms  are  in  part  those  of  dislocation,  in  part  those  o  f  frac- 
ture. The  shouider  is  more  or  less  flattened,  the  acromion  prominent, 
and  the  head  of  the  bone  to  be  felt  in  the  axilla.  but  the  elbow  does  not 
etand  out  from  the  side  as  i  t  does  in  a  dislocation,  the  arm  hangs  down 
and  the  hand  can  be  placed  on  the  opposite  shouider.  The  limb  is 
usually  shortened,  although  at  first  it  may  be  lengthened  by  the  weight 
of  the  arm  overcoming  the  bruised  and  partly  paralyzed  rauscles,  and 
then  it  can  be  Iifted  directly  up  so  that  its  upper  end  occupies  the  cavity 
of  the  joint  and  fills  out  the  shouider  again.  Crepitation  can  generally 
be  felt  when  the  lesion  is  frešh,  either  by  simple  rotation  or  by  com- 
bining  it  with  traction.  In  an  old  čase  which  I  saw  in  consultation  and 
which  was  supposed  to  be  a  simple  dislocation,  and  in  which  vigorous 
attempts  to  reduce  under  ether  had  been  made  a  few  days  before,  it  could 
be  plainly  seen  that  the  axis  of  the  limb  did  not  run  toward  the  round 
hard  lump  (apparently  the  head)  which  lay  under  the  pectoral  muscle, 
but  toward  a  point  on  its  outer  side,  the  head  did  not  share  in  move- 
ments  communicated  to  the  elbow,  and  crepitation  could  be  perceived. 
It  was  thought  that  the  efforts  to  reduce  the  dislocation  had  produced  a 
secondary  fracture. 

A  man  between  60  and  70  years  of  age  fell  from  a  loft  to  the  floor 
in  a  barn,  striking  with  his  left  shouider  on  the  íloor  and  against  a  beam 
on  the  way.  The  shouider  was  markedly  flattened  behind,  and  the  región 
of  the  pectoral  muscles  showed  a  rounded  prominence.  The  elbow  stood 
out  from  the  side  and  was  directed  backward.  The  raising  of  the  arm 
showed  an  unusual  and  very  painful  mobility  not  shared  by  the  head  of 

1  Idem,  p.  274. 

1  Gaz.  des  Hôpitaux,  1851,  p.  29  ;  and  Malgaigne,  Luxations,  p.  547. 
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the  bone  which  could  bo  fok  plainly  under  tlu?  pectoralíu  major.    The 
somewhat  sbortened  iirm  could  be  lengtbened  by  traotioa,  b 
could  be  perceived. 

Rcduction  waa  accomplu-hed  by  hnvinír  1111  nssistant  draw  tV  smi 
horizoiitally  froiu  the  body  while  the  aurgeon  preaaed  the  freely  nonbn 
bead  toward  the  joint  with  his  tbumlis.  Tbe  patient  was  saŕtlctl  ml 
diaobedient,  and  the  displacemcnt  recurred  on  tbe  second,  k&d  HgÚa« 
the  sixth  day,  it  was  casily  rediiced  each  tíme  and  theii  the  arm  wa*  kept 
in  pasteboard  aplints  for  si  x  weeka.  The  usefulnesa  of  the  liiubwu 
completely  restored. 

MiiI-hÍľiu'1  -íim  ;i  i ■  :i .- ■  ■  uliii'li  l>'ľiiiiii-i!--i]  isi  mippliratiotl  and  death  iottí 

ttonthe.     The  patient  was  feéble-mínded  and  could  give  noaccount  ofúw 
tnannerin  which  the  injury  waa  received.     It  waa  thou^ht  to  l><- 
tion and  attempts  to  mince  it  were  made.     Au  abeoesa  formed,and  Mal- 
gnigne  aaw  the  patient  two  weeka  before  death  :  the  prc-fno-  ■■' 

of  riie  bone  under  the  claviclc,  tbe  shoľtľiiiiig,  and  tlu.1  KíIhv 

plainly  a  fractore  of  the  aurgical   neck,  but  the  ahallowness  i 
acromia!   depresaion  niade   him  tliink   that  a  nortion  of  the  hci 
mained  in  the  cavity  of  tlie  joint.      The  autopsy  showed  a  fractu 
anatomiual  neck  with    a  oomminution  that   iitcluded   tlu.'    *uvj 
the    fragmente  were   nnit«d   by  an  exuberant  callua  and    m:  ■■: 
greater  part  "1"  the  glenoid  cavity.     The  two  tuberoaittea    ■ 
pearad,  and  the  tendous  which  are  attached  to  them  were  oesified.   The 
head.  greatly  bypertrophied,  was  covered  with  prominent  itregular  hy» 
of  bone,  a  h'broas  bánd  bad  unitod  with  it-  broken  aurface,  and  u»ob 
with  its  siimmit- 

In  another  ea* '  B  man  45  yeara  old  fell  fr<un  his  bed  upnn  his  n^' 
Bhoulder,     Disloeation  waa  recogniaed.  extension  made  by  r:,: 
aut.-,  iiml  rest  in  bfld  ordered-     Eleven  muntiis  afterwariLi  tbe  naMfl 
eonanlted  Malgfligno,  the  shoulder  was  Hattcned  but  the  Gng 
under  the  acroinion  recognized  a  bony  prominenoe  covering  ti 
ľuvitv  and  eontinaona  with  the  ahaft  "í  the  humerus.     Behitíd,  l*h*  *" 
iinii  belon  tlie  poaterior  angle  of  the  aoromion,  could  be  fell  a  S*W 
-l"i>ul;u-  pn-jiiiitiorice  abont  two   i  nohou  in  diameter  which  K    i 
raunorably  attached  to  the  edge  of  the  glenoid  carity,  and  was  i 
tlu:  head  of  the  humerus.     The  upper  endof  the  shaft  was  in  the  gl*w 
cority  and  Blightly  movable   úpon  it.     The  arm  was  uhortened  hnlf  |f 
■oly  separated   from   tlie    body  and  withoat   rotation 
All  attempts  to  inerease  the  ratice  of  hm. rum  at  the  Bhoulder  failed. 

\  manJ  22  yeara  old  waa  kicked  úpon  the  Bhoulder  by  r  h 

.  tae  surgeon  four  weeka  afterwards  had  been  twable.  to "':' 
.   the  pain  and  swelling.     Exftminatjon  ríw»*4' 

AbMtiOfi  of  the  luiineriis  under  the  coracoid  procese  wití 

1  mobility  that  indicated  probable  fracture  at  the  anatomk 

i  -jiliut  waa  applied,  and  sixteen  weeka  later  an  aUenpl 

t-  to  teduce  the  díalocation,  but  wtthout  s  m:  ■_■  c  s  s,  am!  orepitatton 

lived.     A   aeuond  attempt  made  a  fortnigh!   later  wai 

iis,  p.  040.  ■:> ■■,  I.iixaiiunt,  p.  543. 

■ 
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ona jofflful,     The  pationtcould  raise  the  arm  to  tlie  horizontál  positioti 

ud  tlie  moselea  wow  not  Btrophiod. 

A'  nmn  20  years  old  while  trying  to  restrain  :i  horse  was  thrown  down 
am!  dnggsd  a  siiort  dištance  and  recotTod  a  Bompotmd  rnofan  of  iIiľ 

nwk  ot  the  hutnerus,  tlie  shaft  projecting  in  the  a\il!:i,  a  mi  tlie  skin  and 
muscles  on  tlie  anterior  portion  of  tlie  limb  múch  laeerated,  Rcduetion 
was  accomplished  by  raising  the  ann  to  the  horizontál  line  aml  thon 
bringing  it  down,  but  the  upper  end  of  the  shaft  lodged  below  the 
claviele,  where  the  head  of  the  bon(?  also  m,  and  conld  not  be  renioved. 
Tlie  wound  henled  with  suppuration,  down  to  a  few  s'nuises  through  trnioh 
severní  splinters  were  diseharged  during  the  Following  six  íuonths,  Two 
years  later  tlie  patient  retnrned  to  háve  the  sinuses  closed.  The  Oavitj 
of  the  joint  was  empty,  tlie  head  of  the  humenis  lay  nnder  the  claviele 
and  behind  the  pectoralis  major  and  was  necrosed,  after  ita  removal  the 
hmkm  healed.     Mobility  was  good,  but  elevation  was  defeetive. 

Viagnotit. — It  is  somettmes  extrcmely  difficult  to  dctermine  on  ex- 
amination  of  a  recently  injurcd  shoulder  whether  or  not  fracture  bas 
taken  plače,  and  after  tlie  diagnosis  of  fracture  has  beon  made  tlie  re- 
cogtiition  of  the  variety  may  be  even  more  difficult,  although  perhaps 
practieally  less  important.  In  any  čase  of  injury  to  the  shoulder  of 
doubtful  náture  tbe  surgeon's  first  effort  should  be  to  detennine  whether 
or  not  the  heaá  of  tlie  buracrus  is  in  its  proper  plače,  and  ho  will  do  this 
by  observing  the  direction  of  the  loug  axis  of  tbe  sbaľt  and  by  ťeeling 
for  the  head  under  tlie  acroniion.  If  the  head  is  fouud  in  plače  its  uon- 
tiunity  or  laek  of  contiimity  with  the  shaft  is  deteruiined  by  grasping  it 
betwcĽii  the  thnrab  and  fingers  and  rotating  tlie  elbow  gently  with  the 
other  hand,  or  by  grasping  tbe  head  with  both  hands  while  au  asaistant 
moves  the  elbow.  If  the  head  does  not  share  in  the  movements  tbere 
mušt  be  a  fracture,  but  the  converse  is  not  eipially  t  nie,  for  in  an  im- 
ploted  fracture  the  movementa  oF  the  lower  fragment  will  be  communi- 
cated  to  the  upper  one.  By  the  manceuvre  erepitation  may  be  prodneed. 
In  doubtful  cases  where  the  eonnections  or  the  independent  mobility  of 
certatn  parts  cannot  be  detennined  by  the  hands  alone,  it  may  be  proper 
ľ<  use  acupuncturo  needles.  The  shapc  of  tlie  shoubler  mušt  be  W» 
fnlly  etamined,  the  direction  of  the  axis  of  the  arm,  and  its  relations  to 
the  supposed  head  of  the  bone  notod,  and  the  degree  of  mobility  of  the 
limb  and  its  siiorteninj!  or  elongation.  Pa'm,  ecchymoäis,  and  swelling 
are  common  to  most  injuries,  but  sometimes  gaiu  a  ďiagnostic  value  ťroui 
their  position. 

Tiie  quoatíon  to  be  first  settled  in  a  čase  of  injury  b  whether  it  is  a 
fracture,  a  dislocation,  or  a  aimple  contusion,  and  in  order  to  avoid  tlie 
freqilcnt  repetitions  that  would  otherwise  be  necessary  I  gíve  briefly 
Bodfli  the  head  of  each  injury  which  may  be  in  nuestion  the  sigtiä  and 
symptoms  by  which  its  diaguosis  may  be  made. 

Dillocattím  (iuward  and  downward). — Rire  in  chiMren,  freuuent 
in  adults.  Shoulder  flattened,  acromion  prominent,  outer  fibres  oť  tbc 
deltoid  atraight  and  tense.  Elbow  ahdueted,  arm  rotated  iuward.  Head 
of  tbe  bumerus  in  the  axilla  or  behind  the  pectoral  muscle  and  con- 

'  Onrlt,  p.  73ti,  Cm«178. 
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tlmious  with  tlie  shaft,  ita  absence  from  below  tlie  acronňon  rccogniz;ible 
by  the  depth  to  which  tlie  6nger  can  be  preased.  Active  movementa  at 
tlie  sliciulľler  lost,  passive  uinvemeiits  irreatlv  dimiuisdied,  cibuw  camiot 
be  bruuglit  in  front  of  the  body  nor  tbc  bánd  pUoed  on  tlie  o  p  posíl* 
shoulder.  Deforuúty  doeanut  rcappearaťter  reduction.  Am lengtheued 
in  tlie  subglenoid,  and  ahorteued  in  tlie  infra-clavieular  dislocation. 

Fruriui-ľ  "f  ih.  Ntek  of  tha  Scomila. — Very  rare.  Ann  dependent 
and  -lightly  leugtl'iened,  elbow  alightly  abducted,  ahoulder  flritti  -in."!. 
acromion  prominent,  possibly  aomo  ťutneas  in  tlie  axilla,  Deťormity 
easíly  overcome  by  puabing  the  arra  up  towarda  tbe  aeromion  but 
retnroa  aa  bood  aa  the  arm  ia  lef't  iinsupported ;  erepitation  felt  during 
tbis  mauuMivve.      Active  movonients  iiupnssible,  passive  me-vements  free 

Prachov  qť  tlie  Stád  of  the  Humertu. — Estromely  rare,  usually  a 
complicatioii  of  fracture  of  tlie  surgical  neck.  No  d  is  plačeme  n  t  or  de- 
formity,  Movenienta  not  greatly  interfered  witb,  erepitation  possible, 
diaguoaia  very  obeooM. 

Frariure  of  thľ  Aiialomiml  ífecít, — Advanced  age  ;  uncommon  ; 
poaition  and  leugth  of  arm  natural,  shouldcr  uuchauged  or  aomewhat 
flattoned,  bead  of  tlie  bone  may  perluips  be  felt  in  tbe  axilla  ;  erepitation 
may  be  eitlier  present  or  abseut;  possibly  rccognizablc  enlargoraent  of 
tbe  nppcr  end  of  tbc  bone  by  tlie  aplittiug  off  of  tlie  tuberositiea.  Move- 
nients  iisnally  frec. 

Ftacturt  ■>/  thľ  GhtatéT  TttÍHŤOMity. — Rare  except  aa  a  complication 
of  dislocation.  Poaition  of  tbe  arm  natural  ;  upper  end  of  the  bone 
ťeels  enlarged,  and  a  aulcus  can  be  felt  between  tbe  tuberositiea  in  front; 
erepitation  ;  inovenienta  free,  active  outward  rotatiou  lost. 

Sťjxíration  <.f  thľ  Ľ/'iyhi/sig. — Uncommon  ;  unknown  after  1H  yearB 
oľ  age.  The  arm  ta  directed  downward,  baekward,  and  outward,  but 
the  elbow  can  be  easily  brought  to  the  aídc ;  the  upper  end  of  tbe  aliaft 
projects  in  front  or  on  tbe  iiiner  aide  of  the  bead  ivhieh  can  be  felt  in  iu 
normál  poaition  and  does  not  move  with  tlie  aliaft.  Crepitation  when 
redsotion  ia  made  ;  reduction  sometimea  very  diffieult.  In  other  čase  3 
there  ia  no  diapla  cement,  and  the  only  aigna  arc  localized  paiii  at  tbe 
ľpij'livsual  Hne,  loaa  of  active  movenienta,  possibly  erepitation  and  ab- 
normal  mobility. 

ľntľtitľf  <■/  t/u-  Sirľf/iciil  Nefík. — Very  common,  eapeoially  ín  elderly 
peoplc.  May  be  impacted;  in  the  young  ia  Úkoly  [o  be  oblique  iňtb 
ppojection  of  lower  fragment.  The  aympkuni  are  very  rari&ble  ;  kbs 
arm  i.s  uaually  ŕhortcned  and  tlie  elbow  aomewhat  abducted ;  the  upper 
fragment  uaually  lies  on  tlie  outer  aide  of  tbe  lower  one  and  is  roULtl  i 
bo  tbat  ita  brokcn  aurface  ia  directed  outward  or  outward  and  forward  ; 
the  lower  fragment  may  pene  t  rate  or  corapletely  perforate  tbe  musel  es 
and  sklu  on  the  i  mier  aide  of  the  arm.  Palp&tion  ahowa  the  preaence  of 
tlie  bead  in  the  joint,  ita  aeparation  from  the  ahaft,  and  erepitation.  In 
impacted  fracture  the  diaplaceraent  ia  mucli  lesa  and  erepitation  ia  slight 
or  abaent.  In  exceptíonal  caaea  the  upper  fragment  may  lie  on  tbe 
inner  or  poaterior  aide  of  the  lower  oue.  Volutitary  movementa  lost, 
paasivfl  movementa  uaually  free  but  painful.  Reduction  diffieult  or  ira- 
poaaible, 

Fracture  urtth  Diilocation  of  Ifi/f-r  ľr»<t>itľ,it. — Infreqnent  and 
almoat  confined  to  middle  or  advanced  life.     Arm  dependent  and  uaually 
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ihortened ;  región  of  the  shoulder  presents  the  signs  of  dislocation ; 
ípper  end  of  lower  fragment  in  or  near  the  cavity  of  tlie  joint;  upper 
xagment  can  be  felt  in  the  axilla  or  under  the  coracoid  process  or  cla- 
ficle,  is  usually  movable  and  does  not  move  with  the  shaft,  crepitation. 
The  arm  is  freely  movable,  passivcly,  in  all  directions  ;  reduction  difficult. 

For  gradual  displacement  resembling  an  unreduced  dislocation  see 
jection  on  fractures  of  the  anatomical  neck  (p.  358). 

Treatment. — After  fracture  of  the  head  or  of  the  anatomical  neck 
writh  or  without  splitting  off  of  the  tuberosities  there  is  rarely  anything 
to  be  done  by  way  of  reduction,  and  the  treatment  is  limited  to  moderate 
Bxation  and  local  antiphlogistic  measures.  In  view  of  the  tendency  of 
the  head  to  be  crowded  to  the  inner  side  by  the  retraction  of  the  deltoid 
and  the  consequent  rising  of  the  shaft,  the  elbow  should  be  left  partly 
unsupported  in  order  that  the  weight  of  the  arm  may  be  utilized  as  an 
exteuding  force  to  oppose  the  retraction  of  the  muscles.  With  this 
object  the  supporting  sling  should  be  placed  under  the  forearm  near 
the  wrist. 

If  the  upper  fragment  acts  as  a  foreign  body  and  provokes  suppura- 
tionwithin  the  joint  it  mušt  be  removed  by  operation,  and  if  the  adjoining 
surface  has  become  carious  a  formal  excision  will  probably  be  required. 

After  avulsion  of  the  greater  tuberosity,  the  displacement  cannot  be 
overcome  by  opposing  the  contraction  of  the  muscles  which  draw  the 
fragment  away,  because  the  latter  is  far  too  small  and  too  deeply  placed 
to  perrait  efficient  control  over  it,  and  the  only  raeans  of  bringing  the 
two  broken  surfaces  together  again  is  to  abduct  the  arm  to  an  extent 
corresponding  to  the  displacement  of  the  fragment ;  and  in  order  to 
prevent  recurrence  the  arm  mušt  be  maintained  in  this  position  until 
union  has  taken  plače.  In  the  simpler  cases,  apparently,  enough  of  the 
periosteum  remaius  untorn  to  keep  tlie  fragmente  Írom  separating  widely, 
and  the  disability  that  ťollows  fibrous  union  with  some  separation  is  not 
enough  to  justiíy  the  discomforts  of  the  restraint  which  the  abducted 
position  of  the  arm  would  entail.  In  the  čase  mentioned  above  which 
caroe  under  my  own  observation  the  only  treatment  was  rest  with  as  múch 
outward  rotation  of  the  arm  as  could  be  conveniently  maintained  by  the 
patient  himself,  and  the  resultant  disability  was  very  slight. 

In  the  graver  cases,  šuch  as  those  quoted  from  R.  W.  Smith,  where 
the  head  of  the  bone  tends  to  move  toward  the  chest  as  in  a  dislocation, 
the  tendency  mušt  be  opposed  by  some  restraining  dressing,  šuch  as  a 
pad  in  the  axilla,  or  a  combination  of  splints  šuch  as  are  uscd  after  frac- 
ture of  the  surgical  neck,  or  by  fixation  of  the  arm  as  after  dislocation 
with  frequent  examinations  of  its  position  during  the  first  few  days  or 
until  the  tendency  to  displacement  has  disappeared. 

After  fracture  of  the  surgical  neck  or  separation  of  epiphysis,  in 
which  the  mechanism  of  displacement  is  the  samé,  the  indications  for 
reduction  are  to  overcome  the  overriding,  if  it  exists,  and  the  angular 
displacement  due  to  the  abduction  of  the  upper  fragment.  Mention  has 
been  raade  of  the  method  suggested  by  Dr.  Moore  for  reduction  after 
separation  of  the  epiphysis,  the  method  which  consisted  in  making  use 
of  the  posterior  portion  of  the  capsule  to  hold  the  upper  fragment  still 
while  the  lower  one  was  brought  into  line  with  it  by  forced  elevation  of 
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tiie  elbow.  The  prínciple  of  tlie  method  is  one  that  has  often  been  made 
use  of  under  other  circumstances  and  is  the  basis  of  a  method  "í  redne- 
tion  after  fracttire  of  the  surgical  neck,  víz.,  abduction  of  tho  arm  to 
líring  tlie  fragment  ifito  Hne,  followed,  when  neceäsary,  by  extcnaion  and 
eonptation.  After  retluetion  has  been  thua  accompliahed  the  arm  mušt 
be  lowered  careftilly  to  tlie  body  and  seeured  with  aplints.  In  a  few 
caaes  it  has  been  ľound  im]jo*sihle  to  maintnin  the  reduetion  enoepl  by 
lcecping  the  arm  abducted.  In  transverso  or  toothcd  fracturcs  the  re- 
tennon  ia  not  difficult,  eapecially  if  the  fragmente  can  be  interlocfced  ot 
slightly  impacted,  bnt  in  obliipie  fractures  with  tlie  Imo  of  fnetare  run- 
ning  ďownwniil  and  outward,  U  is  cornmon  in  young  adulta,  lliere  i; 
nothiríg  to  nppose  tlie  constant  tendency  of  the  outer  scapular  rnuaclea  to 
ululm-t  tho  fragment  to  which  they  are  attached. 

The  dressíng  in  commoti  use  ia  a  comhination  of  lateral  splints  and  a 
shonlder  cap.  The  outer  splint  is  a  monlded  one  tnade  of  leatlier.  paste- 
boriľd,  gnttä  perchn,  or  plaster  of  Paria,  to  fit  the  outer  half  of  tlie  arm 
and  shonlder,  ťrom  two  inchea  above  the  acromion  to  the  outer  oondyle 
of  the  hnmerua  (fig.  '20-i).  The  inner  aplint  may  be  a  short  mouhled 
one  extending  f  mm  tlie  axilla  to  the  elbow,  or  n  long,  angnUr, 
one  reaehing  to  the  wŕist  (fig.  204).  The  Bplints  are  applied  eitlier 
direetly  upoo  the  surfaee, .or,  preferahlv.  with  an  interposed  layer  of 
shect  lint  or  a  compresa,  and  honnd  fast  with  a  roller  bandage  applied 
fľoni  below  npw&rds,  and  ending  in  a  sort  of  apiea  at  the  ehoutder.     It 
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is  not  iieei*ssary  that  the  inner  splint  BbouM  r 


b  high 
ii  the  n  ľíilla ;  it  ia  intended  not  to  act  directly  úpon 
tlie  upper  fragment,  bnt  otily  úpon  the  lower  one, 
aiding  in  iiiiiintaining  ita  relatious  to  tlie  outer  splint. 
The  objeet  of  the  splint  ia  to  kcep  the  upper  end  of 
."...i.im.  the  lower  fragment  from  being  displaced  inward;  it 
ia  praetieally  powerless  to  prevent  shorteniiig  or  tiie 
outward  rotation  of  the  upper  fragment,  except  by  keeping  the  BurfMM 
of  a  tranaverse  or  toothed  ťraeturo  in  eontact.  The  outer  splint  ia  tlie 
effective  one,  because  it  tínda  a  fi\ed  point  at  tlie  acromion,  whieh  enablef 
it  to  oppose  displacement  inward 

If  the  shonlder  ia  mnch  swollen  at  first,  the  applieation  of  a  moulded 
splint  aliould  be  deferred,  for  the  alteration  in  the  ahapc  of  tho  limb, 
efľected  by  tlie  subsideiice  of  the  swelling,  would  apoil  the  fit  and  in- 
ereiMO  the  ehances  of  diaplacement.  Under  šuch  circumstances  it  is 
belter  to  keep  the  patient  in  bed,  apply  sootliing  lotiona,  and  immobilize 
tbfl  limb  meatiwhile  by  baudagea,  euahiona,  or  extension. 
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If  tliere  is  a  marked  tendency  to  overriding,  to  a  projection  of  tlio 
sharp  point  of  tlie  lower  fragment,  it  mušt  be  met  not  by  additional  ban- 
ihiĽcs  [tassing  under  the  axilla  and  over  the  top  of  the  outer  aplintj  01 
by  lengthening  tlie  inner  splint  upwant  and  filling  the  axilla  with  a  pud, 

but  liV   lliakhig  edlitiliiiou-i    extunŕioťi   llpnli  tlie  Hnili  with  :ti  Llif.-i  V  t-   plaater 

and  a  wcight  and  pulley,  or  an  elastic  cord.  Tlie  extemion  shonld  be 
made  towards  tlie  foot  of  tlio  bed  at  an  imgle  of  l'rom  30  "'  to  45°  with  t}i<? 
long  axis  of  the  body,  and  the  arm  should  be  aupported  úpon  rashíona 
or  sund-hags.  Counter-extenaion,  if  neeessary,  is  made  by  a  cord,  one 
end  of  whieh  is  fastened  to  the  head  of  tlie  bed,  and  the  other  to  strips 
of  adhesive  plaster  on  the  breaat  and  bacfc. 

W'ii-ii  the  pntieiit  is  allowed  to  walk  about,  the  forearm  should  be  aup- 
ported aeross  the  chest  by  a  acarf  or  sling  passing  under  the  wrist,  KM 
leaving  the  elbow  unsupported  in  order  that  its  weight  may  make  exteu- 
sion.  It  may  smnetimes  hu  ilesirable  to  increasc  tliís  exteusion  by  sna- 
pending  a  weight  f  min  the  elhow.  I  háve  done  this  with  hdfft&tage  In 
fcafihtrea  of  the  shaľt. 

.Sunie  surgeona  advise  that  the  hand  and  forearm  shonld  be  barj  I.-iged 
to  pre  von  t  swelling,  uthera  think  it  untirely  uunecessary.  '1'he  need 
secms  to  vary  with  the  dirľerunt  uases. 

BrkhBen  Rcommenda,  aa  a  very  convenient  dressing,  a  leather  splint 
about  two  feet  long  and  síx  inchea  broad,  beut  úpon  itaelF  in  the  núddle, 
no  that  one-half  rests  againat  the  aide  of  the  chest,  and  tlie  other  half 
agninst  the  inside  of  tlie  injured  arm  ;  the  anglo  ľormcd  by  the  haud 
should  be  ronnded  and  prensed  well  up  into  the  axilla.  This  may  be  a 
oaefbl  addition  to  the  outer  splint,  but  I  do  not  cousider  it  advisable  to 
np|  '>-ľ  ilisjilaeeriieut  inwai'ds  by  direcfc  prouure  úpon  the  projeuting 
fragment. 

Wliľii  the  upper  fragment  ia  rotated  outward  and  abdueted,  and  can- 
not  hu  liniught  hack  into  linu,  the  arm  mušt  be  fixed  in  the  abducted 
poaition  wbicli  corresponds  to  that 
of  the  upper  fragment.  A  rectan- 
gnlar  splint  has  been  used  auceeas- 
f'nlly  in  šuch  caaes,  one  portíon 
resting  againat  the  side  of  the 
che-t,  the  other  supporting  the 
ann.  Middehloľpfa  triangle  (fig. 
"i'i"i  i.  whicb  fiM-s  the  arm  in  a  posi- 
tini,  ,,('  p.'trtial  abduction,  ia  recom- 
tnended  by  tbe  Germán  surgeona. 

In  eompound  fractore  with  open- 
bg  "í"  the  joint  (usually  gunshot), 
looae  fragmeuts  should  be  removed, 
ainl  primáry  excision  of  the  joint  is 
to  be  preferred  to  diaartieulation,  if 
tbe  main  vessels  and  nerves  are 
uuinjurcd.  Conaerratire  treatment 
should  be  tried  at  first  if  the  injury 
ia  not  very  severe,  but  it  mušt  be 
hiiine  in  mind  that  aecondary  ex- 
cision will  probably  becoine  neees- 
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sary.  The  subperiosteal  raethod  should  be  used,  and  the  surgeon's  aim 
should  bo  to  obtain  a  movable  joint.  Passive  motion  should  be  begun 
after  cxcision  as  soon  as  the  wound  ha9  ceased  to  be  sensitive,  and  sup- 
puration  is  well  established.  Particular  attention  should  be  paid  from 
the  first  to  prevcnting  stiffness  of  the  fingers  and  wrist,  by  encouraging 
the  patient  to  move  them  frequently.  Immobilization  should  be  sought 
at  fir9t  by  pads  and  cushions,  or  by  a  plaster  dressing  if  possible  ;  a  pad 
in  the  axilla  and  one  behind  the  upper  part  of  the  arm  will  prove  useful. 

Compound  fractures  not  involving  the  joint  are  to  be  treated  on  the 
samo  principles  as  fractures  of  the  shaft  of  the  bone.  Their  especial 
possible  complieation  is  extension  of  the  inflararaation  to  the  shoulder- 
joint  with  all  its  important,  immediate,  and  remote  consequences. 

In  fractures  complicated  by  dislocation  of  the  upper  fragment  the  in- 
dication  is  to  reduce  the  dislocation  under  ether  at  once,  if  possible. 
There  are  a  number  of  cases  on  record  in  which  this  has  been  done  suc- 
cessfully  by  placing  the  thumb  against  the  head  of  the  bone  and  the 
fingers  úpon  the  outer  border  of  the  acromion,  and  forcing  the  former 
back  into  plače.  The  complete  muscular  relaxation  of  ansesthesia  is  very 
useful  and  niay  be  absolutely  necessary  in  this  reduction,  for  although 
the  dcsired  end  has  been  attained  without  it,  the  failures  were  so  numer- 
ous  formerly  that  the  older  writers  usually  spoke  of  the  displacement  as 
irreducible.  The  arm  should  be  held  in  the  horizontál  abducted  position 
duriug  the  attempt,  and  gentle  traction  may  be  made  úpon  it  at  the  samé 
tinu\  in  ortler  that  i  t  may  accompany  the  head  in  its  change  of  plače. 
This  attempt  should  be  made  in  every  čase  as  soon  as  the  exact  condition 
of  the  parts  is  ascertained,  as  soon,  that  is,  as  it  becomes  known  that  the 
in  jury  is  a  fracture  with  dislocation.  No  time  should  be  lost  in  waiting 
for  the  swelling  and  inflammation  to  subside,  and,  on  the  other  haud,  the 
eflort  should  not  be  unduly  prolonged. 

If  the  attempt  fails  there  still  remains  the  choice  between  trying  to 
reduce  the  dislocation  after  the  fracture  has  Consolidated,  and  seeking  to 
get  a  useful  false  joint  at  the  seat  of  fracture.  The  recorded  exaraples 
of  the  former  are  neither  nuinerous  nor  encouraging,  failure  apj>ears  to 
havo  been  the  rule,  death  was  caused  once,  and  in  two  cases  the  effort 
was  successful.  Dne  of  these  two  was  reported  by  Warren,  of  Boston, 
the  other  was  treated  in  Von  Langenbeck's  clinic  at  Berlin. 

In  Warren's  čase1  the  patient  was  a  young  man,  and  an  attempt  to 
reduce  the  dislocation  immediate] v  after  the  accident  that  had  caused  it 
failed.  Consolidation  took  plače  in  four  weeks,  the  attempt  was  then 
renowod  and  was  successful  in  half  an  hour. 

In  Von  Langenbeck's  čase3  the  patient  was  42  years  old,  and  had 
hrokcn  his  humerus  bv  falliti"  from  a  chair  four  weeks  before  he  was 
admittevl  to  the  hospital.  At  this  time  the  arm  was  abducted,  the 
shoulder  tlattened,  the  acromion  prominent,  aud  the  heai  of  the  humerus 
could  be  tel  t  under  the  peotoral  muselo.  The  diagnosis  of  dislocation 
was  made,  and  the  cooxi«teneo  of  a  fracture  discovered  oni  v  dtiring  an 
attempt  at  reduction.  The  liinb  was  then  placed  in  splinta,  and  eleven 
weeks  afterwards  the  attempt  was  renewed  with  success. 

1  Bť*tou  M«*l.  a  ml  Surc.  Journal.  1S2S.  vol.  i.  p.  12. 
4  tiurlt,  Kv.  cit,,  toL  ii.  p.  735,  C«a«  172. 
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The  fatal  čase1  was  also  in  Von  Langenbeck's  clinic.  A  sailor,  17 
years  old,  was  thrown  against  the  side  oť  the  vessel  during  a  storm,  and 
injured  his  shoulder  so  that  he  was  unable  to  use  his  arm.  Three  weeks 
afterwards  he  sought  treatment  in  England  ;  the  injury  was  supposed  to 
be  a  dislocation  and  eight  attempts  to  reduce  it  were  made  in  two  dif- 
ferent  hospitals,  with  the  aid  of  chloroform  and  pulleys.  Eight  weeks 
after  the  accident  he  was  admitted  to  Von  Langenbeck's  wards ;  the 
shoulder  was  flattened,  the  acromion  prominent,  the  head  of  the  humerus 
to  be  felt  through  the  axilla  under  the  coracoid  process ;  the  arm  was 
slightly  abducted,  movements  limited  and  painful. 

Three  unsuccessful  attempts  to  reduce  the  dislocation  were  made  in 
ten  days,  and  were  followed  by  high  fever,  occasional  delirium,  and  great 
ewelling  of  the  arm ;  an  incision  which  let  out  a  quantity  of  thick,  tarry 
blood  was  made  just  below  the  joint,  and  the  patient  died  seventeen 
days  after  admission.  The  autopsy  showed  fracture  along  the  epiphyseal 
line  and  separation  of  the  greater  tuberosity  ;  the  lesser  tuberosity  had 
disappeared  by  absorption,  and  osteophytes  had  ťormed  úpon  tlie  shaft 
and  the  greater  tuberosity.  The  fragments  occupied  a  large  cavity  ex- 
tending  from  the  clavicle  to  the  axilla  and  filled  with  coagulated  blood, 
which  had  escaped  into  it  from  the  torn  cephalic  vein. 

The  reraaining  alternatíve,  that  of  seeking  to  create  a  useful  false  joint 
at  the  seat  of  fracture,  may  be  adopted  after  the  other  attempts  háve 
failed,  or  early  in  the  progress  of  the  čase  if  there  seems  no  reasonable 

I>rospect  of  getting  the  head  of  the  bone  back  into  its  oavity.  The  fol- 
owing  čase  observed  and  reported  by  Sir  Astley  Coopei2  shows  how 
useful  šuch  a  joint  may  be. 

A  man  was  thrown  from  a  horse  and  received  an  injury  of  his  shoulder 
which  was  thought  to  be  a  dislocation  and  was  reduced.  Five  weeks 
afterwards  Sir  Astley  Cooper  found  the  head  of  the  humerus  in  the 
axilla.  The  arm  was  useful  for  all  purposes  to  which  the  dependent 
poši  ti  on  was  suitable,  but  could  not  be  raised  either  actively  or  passively 
becau8e  of  pain.  Its  mobility  became  múch  increased  afterwards.  At 
the  autopsy  many  years  later  the  head  was  found  behind  the  coracoid 
process  firmly  united  to  the  inner  surface  of  the  scapula,  while  the 
shaft  of  the  bone  with  the  attached  tubercles  occupied  the  cavity  of  the 
joint. 

In  a  čase  quoted  by  Gurli8  the  condition  of  the  parts  several  weeks 
after  fracture  of  the  neck  of  the  humerus  with  dislocation  was  šuch 
(failure  of  union  and  irritation  of  the  soft  parts)  that  the  surgeon  exposed 
and  removed  a  considerable  portion  of  the  upper  end  of  the  lower  frag- 
ment.    The  arm  became  very  useful. 

ExcÍ8*ion  of  the  upper  end  of  the  lower  fragment  has  also  been  dono 
in  a  few  cases  of  vicious  union,  for  the  reliéf  of  pain  and  increase  of 
the  movements  of  the  arm ;  and  in  one  čase  of  fracture  with  overlooked 
dislocation,  the  head  of  the  bone  was  removed  a  year  or  two  after  the 
accident  and  a  good  result  obtained.     In  another,  reported  by  Vogt,4  a 

1  Gurlt,  loo.  cit.,  vol.  ii.  p.  698,  Čase  101. 

*  Gny's  Hospital  Reports,  1839,  p.  273,  Čase  1. 

*  Loc.  cit.,  vol.  ii.  p.  731,  Čase  156. 

«  Deutsche  Zeitschrift  fttr  Chirurgie,  vol.  vii.,  1876-7,  p.  152. 
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girl  11  years  old  had  lost  the  use  of  and  sensation  in  the  arm  in  conse- 
quence  of  a  fracture  of  the  surgical  neck  of  the  humerus  resulting  in 
pseudarthrosis  and  large  callus.  He  excised  the  upper  part  of  the 
humerus,  but  the  restoration  of  function  was  iraperfect. 

It  may  be  reasonably  expected,  it  seems,  that  the  usefulness  of  the 
limb  under  these  circumstances  will  increase  with  time,  but  it  appears 
desirable  theoretically  that  the  decision  to  try  for  a  false  joint  should  be 
reached  as  promptly  as  possible,  before  firra  union  shall  háve  taken 
plače  between  the  fragments,  and  in  order  to  bring  the  lower  fragment 
as  nearly  as  possible  into  the  cavity  of  the  joint. 


Fijr.  20G. 
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2.    FRACTURES  OF  THE  SlIAFT  OF  TUE  IÍUMERUS. 

A 11  the  varieties  of  fracture  which  may  occur  in  long  bones  are  con- 
tained  among  those  of  the  shaft  of  the  humerus.     A  remarkable   and 

unique  example  of  longitudinal  fracture  extending  the 
entire  length  of  the  bone  wa9  quoted  in  Chapter  II.  (p. 
47),  and  Gurlt  gives  two  of  exceptionally  long  tissures, 
beginning  in  the  one  čase  at  the  condyles  and  ending  at 
the  insertion  of  the  deltoid,  and  extending  in  the  other 
from  the  upper  border  of  the  greater  tuberosity  to  the 
lower  fourth  of  the  shaft.  Incomplete  or  partial  frac- 
tures  are  extreraely  rare. 

.  A 11  the  forms  oť  displacement  common  to  fractures  of 
long  bones  are  also  found  here,  and  no  one  deserves  meu- 
tion  as  of  exceptional  occurrence  and  importance.  The 
character  of  the  displacement  seems  to  depend  largely 
úpon  tlie  fracturing  force,  and  múch  less  úpon  the  con- 
tractions  oť  tlie  muscles  than  has  been  asserted  by  some 
writcrs.  Malgaigne  asserts  that  the  displacement  in 
fractures  eaused  by  muscular  action  is  slight,  and  the 
statement  has  been  acceptcd  and  repeated  by  subsequent 
writers. 

Double  fractures  of  the  samé  bone  are  very  rare  ;  roen- 
tion  has  been  made  in  Chapter  II.  of  one  rej>orted  by 
ISir  Astley  Cooper,  and  another  is  described  and  pictured 
in  Mal^aigne's  Atlas,  Plates  VI.  and  VII.  feimulta- 
neous  fracture  of  both  hunieri  has  been  caused  in  one 
čase  by  epileptic  eonvulsions,  and  in  others  by  extenial 
vi<lii.(ť.  (iurlt  «|iiotes  a  čase  from  Mauquest  de  la  Motte  who  saw  in 
1»'»S,J  a  bny  (.»  or  l'>  years  ohl  who  had  broken  both  his  arms  in  plaving 
with  aiiother  hoy,  the  left  one  above  the  elbow,  tlie  right  one  three  or 
ť«»ur  tin^er  breadths  below  its  liead.  Íle  was  watched  constantlv  bv 
tw<>  maidservants,  alternating  with  each  other,  and  recovered  iu  tliree 
\w  i-k-  without  a  trace  of  displact-mciit  or  deformity.  In  the  Museuui  of 
llrlh-Mie  Il<  .-]  itah  ľS.  Y.,  tliere  is  a  >]»eeimen  oť  jiartly  united  double 
or  tivl.le  fracture  taken  from  the  bod  v  oť  a  woman  whose  bones  had  be- 
e<  n. e  -«»  friable  duriiig  the  ťew  nioiiths  preceding  ber  death  that  they 
bľ-'ke  under  the  slightest  causes. 

Amoiiir  the  injuries   which   may  be  associated   with   the   fracture  are 


■  .i 


ll  U  II,'    !  K' 


FRACTUBE8    OF    THK    SHAFT.  385 

dislocation  at  the  shoulder,  laceration  of  the  soft  parts,  and  contusion  or 
ruptúre  of  bloodvessels  or  nerves.  The  latter  deserve  especial  attention 
because  of  the  gangrene  of  the  limb  or  the  paralysis  which  raay  result 
and  nuay  be  attributed  to  negligcnce  in  the  treatraent.  The  brachial 
artery  or  vein  or  both  may  be  so  crushed  and  bruised  by  direct  violence, 
as  in  the  passage  across  the  limb  of  the  wheel  of  a  heavily  laden  wagon 
or  railway  car,  that  a  thrombus  forins  immediately  within  it  and  arrests 
the  circulation ;  or,  more  rarely,  the  injury  to  the  vessel  raay  be  caused 
"by  the  sharp  edge  of  a  displaced  fragment,  or  the  vessel  may  be 
stretched  across  tlie  fragment  in  šuch  a  way  as  to  be  occluded  by 
pressure. 

A  very  few  cases  háve  been  reported  in  which  the  injury  to  the 

artery  has  resulted  in  the  formation  of  an  aneurism.     Thus,  Laurent1 

Teports  an  unpublished  čase  treated  by  Velpeau:  A  lad  10  years  old 

broke  his  humerus  in  the  middle  by  a  fall  frora  an  ass.     The  next  day 

tho  surgeon  noticcd  at  the  level  of  the  fracture  a  tumor  as  large  as  a 

walnut  with  expansive  pulsation  and  distinct  bruit.     Velpeau  and  Richet 

were  called  in  consultation  and  immediately  tied  the  artery  above  and 

below  the  tumor  without  opening  the  sac.     Recovery  was  complete. 

Another  čase  is  quoted  by  the  samé  writer  from  John  and  Charles 
Bell  (Principles  of  Surgery,  vol.  i  v.  p.  407),  but  it  was  observed  very 
incompletely.  The  patient  was  a  woman  50  years  old,  and  the  fracture 
apparently  was  caused  by  direct  violence.  She  survived  eight  months  ; 
the  shaft  of  the  bone  was  almost  entirely  absorbed,  and  its  periosteal 
sheath  was  adherent  to  the  inner  surface  of  the  aneurismal  sac. 

The  principál  nerve  trunks  may  be  injured  in  like  manner;  and  in 
addition  the  musculo-spiral  nerve,  which  is  particularly  exposed  to  injury 
by  its  close  relations  to  the  bone,  may  be  compressed  by  slipping  in 
between  the  fragments  or  by  inclusion  in  the  callus. 

The  causes  of  fracture  are  extcrnal  violence  and  muscular  action ;  a 
variety  of  the  former  which  is  exceptionally  frequent  in  this  región  is 
that  exerted  during  parturition  in  the  manipulations  of  the  accoucheur 
or  by  the  contractions  of  the  uterus,  the  latter  breaking  the  bone  either 
as  they  force  it  pást  the  fixed  parts  of  the  mother  or  possibly  by  their 
own  direct  action  úpon  it.  Fractures  by  muscular  action  are  múch  more 
frequent  in  the  humerus  than  in  any  other  bone,  and  the  efforts  which 
háve  produced  it  háve  not  always  been  very  great.  Illustrative  exam- 
ples  are  givcn  in  Chapter  IV.  Fractures  by  external  violence  are 
direct  or  indirect,  the  latter  being  commonly  produced  by  falls  úpon  the 
hand.  Exceptional  causes  háve  been  observed,  šuch  as  that  in  the  čase 
reported  by  Lonsdale  of  a  man  24  years  old  who  broke  his  humerus  at 
the  junotion  of  the  lower  and  middle  thirds  by  striking  a  man  with  his 
fist,  and  in  several  others  by  the  effort  to  reduce  an  old  dislocation. 

Compound  fractures  háve  no  anatomical  peculiarities  that  require 
mention  here.  Gurlt  collected  five  remarkable  cases  of  almost  complete 
severance  of  the  arm  by  a  blow  with  an  axe  or  sabre,  all  of  which  re- 
covered  with  preservation  of  the  limb.  In  all  the  wound  was  úpon  the 
outcr  and  anterior  aspect  of  the  limb. 

1  Des  Anévrysmes  compliquant  les  Fractures.  These  de  Paris,  1874. 
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The  si/mptoms  are  the  usual  ones :  abnormal  mobility,  crepitation, 
loss  of  power,  pain,  and  more  or  less  displacement  and  deformity.  Im- 
portant  complications,  šuch  as  coincident  dislocation  and  injury  of  the 
artery  or  nerve,  are  accompanied  by  special  symptoms.  Those  of  the 
former  are  the  local  ones  of  dislocation,  lacking  only  the  characteristic 
changes  in  tbc  position  of  the  elbow  and  lower  part  of  the  arm,  which  are 
here  rnodificd  by  the  fracture.  Injury  to  the  artery  is  indicated  by  ab- 
sence  or  weakness  of  tlie  radial  pulse,  either  immediately  after  the  acci- 
dent  or  beginning  after  the  lapse  of  a  few  hours.  An  example  of  gradual 
occlusion  of  the  brachial  artery  by  a  firm  clo  t  followed  by  gangrene  of 
the  limb  was  quotcd  frora  Stromeyer  in  Chapter  VII.  In  other  cases 
the  symptoms  háve  appeared  gradually,  the  pulse  becoraing  weak  and 
finally  disappearing,  the  fingers  and  hand  numb  and  cold,  the  surface 
blnisli  and  livid,  and  direct  examination  of  the  parte  after  amputation  or 
death  has  shown  a  clot  occupying  a  larger  or  shorter  portion  of  the 
artery,  sometimes  firm,  pale,  and  adherent,  sometimes  dark  and  soft. 

Injury  oť  a  nerve  is  shown  by  paralysis,  losa  of  sensation,  or  hyper- 
rosthesia  in  the  parts  supplied  by  it,  manifesting  itself  immediately  after 
tlie  injury,  or  only  after  the  consolidation  of  the  fracture  and  the  re- 
moval  of  the  dressings.  Paralysis  or  loss  of  sensation  indicates  division 
or  destruction  of  the  nerve  ;  hyperaesthesia  indicates  irritation,  usually 
by  pressure. 

A  siraple  fracture  in  an  adult,  running  its  course  without  complica- 
tions, will  be  solidly  reunited  in  from  four  to  six  weeks,  and  in  threc  or 
four  wceks  in  children.  The  possible  complications  are  inflammation 
and  delayed  nnion ;  the  former  is  sometimes  quite  marked,  ending  even 
in  suppuration  and  partial  necrosis,  and  the  latter  as  has  beeu  stated 
elsewhere,  is  of  múch  more  frcquent  occurrence  in  the  humerus  than  in 
anv  other  bone.  Tlie  generál  and  local  causes  that  lead  to  delav  in  a 
failurc  of  úniou  háve  been  discusscd  elsewhere.  It  is  held  bv  manv  that 
the  special  reason  in  the  čase  of  the  humerus  is  to  be  sought  in  defective 
immobilization  of  the  fragments,  and  Dr.  Hamilton  has  recommended 
that  tlie  limb  should  be  dressed  with  the  elbow  extended,  in  order  to 
secure  bctter  fixation.  When  the  elbow  is  bent  at  a  right  angle  any 
vertical  movemcnt  of  the  hand  or  forearm  is  likely  to  causc  horizontál 
movement  of  the  lower  fragment  on  the  upper  one,  and  lateral  splinu 
cannot  be  fitted  accurately  or  suugly  enouejh  to  prevent  it. 

When  the  fracture  is  near  one  or  the  other  end  the  raovements  of  the 
corresponding  joint  inay  be  limited  by  the  mechanieal  effects  of  an  un- 
redueed  displacement,  as  when  the  upper  fragment  slips  down  in  front  «">f 
the  elbow,  or  entirolv  abolished  bv  ankvlosis  restiltiug  trom  an  cxuheraut 
callus  or  tlie  ossitieation  of  portions  of  the  capsule. 

The  i»ľ'"iift*i#  is  relativelv  ťavorable  ;  the  shortenin^,  accordinír  to 
Hamilton.  will  average  ahout  half  an  inch  in  those  cases  in  which  anv 
results,  and  is  oť  no  practieal  importance  since  it  produces  no  disabiiitv 
and  is  not  uoticoable  as  a  deťormitv. 

Tľťiitmttit. — In  making  reduotion  the  forearm  should  be  flexed  and 
extonsion  niade  l»y  drawiug  úpon  it  or  the  condyles  while  countcr  ex- 
tonsion  is  supplied,  if  neeessary.  by  an  assistant  with  a  hand  under  tlie 
axilla,  or  grasping  the  shoulder.     Gradual  extension  by  weight,  or  by 
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:in  elastic  cord,  may  be  neceasary  in  aotne  caaes.  The  treatment  m  frac- 
;ures  of  the  upper  two-thirds  is  essentially  tbe  šatne  as  in  fractures  of 
;he  Burgical  neck  ;  rest  in  bed,  with  permanent  extension,  and  the  limb 
rapported  úpon  cuahions,  may  be  required  at  first,  and  the  samé  corab'i- 
ľiatton  of  external  and  internal  moulded  aplinťi  will  be  found  uacful. 
ľhe  plaste  r  of  Paria  bandage  is  in  verv  common  use  and  furnishea  good 
results,  but  it  needs  carcful  watcliing  at  first,  botb  to  detect  d  is  plače  m  en  t 
and  to  prevent  strangulation  of  tlie  limb.  It  should  be  carríed  from 
Che  hand  to  the  shoulder  and  may  inelude  a  few  spica  tums  over  the 
ähoulder  and  about  the  ehest  to  aid  immobilization  and  oppose  tlie  pro- 
iuction  of  overridíng  by  retraction  of  the  muscles.  It  is  convenient  to 
háve  the  forearra  nexed  and  aupportcd  by  a  allng,  and  if  the  dressing  is 
properly  made  and  aolid,  there  ia,  I  think,  no  danger  of  undue  mobility 
at  the  seat  of  fracture.  The  plaater  dreaaing  is,  in  tbis  respect,  múch 
more  aeeure  than  any  made  of  simplc  splints,  and  renders  unneceasary 
the  precaution  recommended  by  Dr.  Hatnílton  of  dressing  the  limb  with 
the  t'orearni  in  the  extended  position. 

I  háve  found  it  deairable  in  cases  of  fracture  by  dircet  violenee, 
especíally  in  wonien  and  the  aleoholic,  to  keep  the  patient  in  bed  and  tlie 
limb  aupported  úpon  cuahions  with  móde  nite  permanent  elastic  extenaion 
for  about  a  week,  or  until  the  danger  of  acute  inflammatory  complica- 
tions  had  passed,  and  tlien  to  put  it  up  in  plaster.  Stromeyer's  cushion, 
designed  partiuutarly  for  the  treatment  of  compound  fracturea  of  the 
humerua,  is  very  useful  aa  a  aupport,  while  extenaion  is  made.  It  is  in 
the  form  of  a  pyramíd  constructed  úpon  a  triangular  base  (fig.  207)  the 

Fig.  207. 


longlinea  of  which  are  fromtwelve  to  fifteen  inches  inlength,  It  ismade 
of  8  tou  t  muslin  or  duck,  filled  with  hair  or  brán,  and  firm  euough  to  kcep 
its  shape  under  pressure.  1  háve  found  it  advantageous  to  make  the 
upper  end  rather  more  blunt  than  as  shown  in  the  figúre.  It  ia  secured 
in  plaee  (fig.  208)  by  tying  the  upper  pair  of  straps  about  the  opposite 
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«  used  aU« 


shoulder  and  the  lower  pair  aljout  tlie  waist,     It  can    be  i 

tenipoiurily  in  the  plače  oť  a  eplint  during  the  tím  few  daj  s  wdíIb  tb 

jiuiniil    is  not   conh'ned  to   tlie  bed,  and   while  the  Bttrgeon  ia   wa'itin; 

ťor  a  swelling  to  Bubside;  ibe  mú 

t'1--  BOB.  alone  sliould  be  eupported  in  a  aliog 

ín  order  ttiat  tlie  weight  oľ  the  elbow 

uiay  make  tlie  necessary  extens 

I  f  tlie  ťracture  has  been  neglectei 
ťor  somo  tinie,  or  if  for  any  othc 
reasoit  shortening  has  oecurred  i 
ťiiimot  lie  redueed  by  ordinary  mea 
additional  extenaion  can  be  niade  b; 
suapending  a  weight  íVom  tlie  : 
wbile  tlie  patieat  eita  up  or  moves 
about.  I  wub  ablo  in  ono  čase  to 
;  alroost  conipletely  by  this  meana  ahortening  to  the  amouni 
ol  nearly  two  inchea  in  tbe  fourtli  weck,  uaing  a  weight  of  ten  pounds. 
It  has  been  tliought  by  aome  that  a  eanse  of  failure  oť  uuion  is  to  t 
ťoímd  in  longitiidiiial  separation  oľ  tlie  fragmente  by  overexterision  du 
to  the  weight  «ď  the  liuib  alone.  Thia  explanation  secms  improbable, 
eaoept  tn  the  čase  of  tbe  weak  and  feeble  whose  nmacles  nmy  dave  los 
lOOflt  of  tbeir  power,  but  suích  a  separation  might  be  obtaincd  by  force, 
and  preaervftd  etther  by  permanent  exteusion  or  by  splints.  Dr.  Ilaniil- 
ton  mentions  a  čase  in  whieh  be  obtaincd  úniou  with  au  iucrease  in  tbc 
lengtb  of  tlie  limb  amounting  to  balí*  an  inclt.  Iť  the  observatioii  wai 
cori'ect,  and  iť  tlie  limba  were  originally  of  equal  lengib,  tlie  lengilien- 
ing  nmat  háve  been  obtained  by  orerextenaion,  bat  tlie  poaaibility  of  & 
pre-exieting  inequality  in  the  length  oť  tbe  limba  weaken*  the  value  of 
the  iiďerence. 

Čare  ruuat  be  taken  in  applying  any  dressing  or  splint  to  restorc  a 
preserve  tbe  normál  relations  oť  the  two  fragmente,  especiully  with  ref. 
erence  to  rotatory  displaceraent.  The  beat  guide  ťor  this  purpí 
be  fonod  in  the  outer  condyle  and  tbe  greater  tuberosity,  silice  a: 
imaginary  line  drann  ťrom  oue  to  the  other  when  they  are  in  plače  te 
parallel  to  the  axis  oť  ihe  bone. 

In  the  treatmont  of  coiupound  fraetures  of  the  humerus  the  generál 
principlea  iaid  down  in  the  cbapter  on  treatment  are  to  be  ťollowed.  In 
tlu-  nie  "ť  a  Bmall  wound  due  to  nerťoratiou  by  a  fragment  an  occlu- 
dent  dressing  will  often  convert  the  ťracture  proraptly  into  a  simple  one. 
Jouthaa  Butchinwn1  recommenda  atrongly  that  the  enda  of  tlie  bone 
sh'mld  be  resected  whenever  the  opportunity  offers.  He  saya  "tlie 
more  you  také,  within  rcasonable  limita,  the  eaaicr  will  bo  the  subse- 
oneni  treatment  and  the  better  tbc  ultimate  reault.  But  you  um  a  t  leaTG 
the  perioeleum."  Thia  advice  cerlainly  needa  qualificaiion.  It  is  baeed 
apon  the  ideu  that  the  tendency  to  ahortening  cannot  be  readily  over- 
couic,  and  that  the  iirojeetion  ol  the  fragment  s  will  interťere  with  uuion. 
In  a  transverae  ťracture  there  is  no  tendency  to  ahortening  aťter  redne- 
tion  bas  been  made,  and  in  an  oblicjue  ťracture  the  resection,  iť  limited 

1  Medkal  Times  and  G&iette,  1666,  i.  p.  £ 
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to  one  fragment,  would  not  prevent  shortening,  and  would,  on  the  other 
liand,  interfere  materially  with  union,  because  one  of  the  surfaces  would 
"be  oblique  and  the  other  transverse,  in  part  at  least,  and  their  area  of 
contact  would  be  small.  A  better  rule  is  to  re3ect  only  when  resection 
is  necessary  to  reduction,  or  when  some  especial  reason  for  it,  other 
than  the  fear  of  displacement,  exists.  Stroracyer's  pad  will  be  found 
Tery  useful  during  the  periód  when  fixed  dressings  cannot  be  conveniently 
"worn. 

When  there  is  reason  to  fear  serious  injury  to  bloodvessels  or  nerves 
fixed  dressings  and  bandages  should  be  avoided  until  after  the  limits  of 
the  injury  háve  become  apparent,  in  order  that  no  question  may  arise  as 
to  the  cause  of  the  gangrene  or  sloughing,  if  either  occurs.  Reduction 
should  be  roade  as  completely  as  possible,  and  the  limb  supported  úpon 
pads  or  cushions. 

3.  Fractures  of  the  Lower  End  of  the  IIumerus. 

This  group,  like  that  of  fractures  at  the  upper  end  of  the  humerus, 
includes  a  number  of  varieties  differing  materially  in  character  and  im- 
portance,  and  having  in  common  only  their  position  near  the  elbow,  and 
the  frequent  necessity  and  difficulty  of  making  a  differential  diagnosis 
between  each  and  the  others  and  dislocation.  A  certain  lack  of  agree- 
ment  among  writers,  as  to  the  sense  in  which  some  of  the  distinguishing 
terms  are  used,  makes  it  desirable  to  define  those  that  are  to  be  here 
eraployed  at  the  sarae  tirae  that  the  limits  of  the  divisions  of  the  main 
group  are  traced.     These  divisions  are: — 

1.  Fractures  above  the  Condyles. — The  line  of  fracture  crosses  the  ex- 
panded  part  of  the  bone  above  the  articular  surface  transversely  or 
obliquely,  and  may  or  may  not  open  the  articulation. 

2.  Fractures  of  the  Internát  Epicondyle  or  Epitrochlea. — The  line 
of  fracture  is  entirely  extra-articular,  and  the  piece  broken  off  consists 
of  the  whole  or  part  of  the  epicondyle.  And  by  the  internal  epicondyle 
or  epitrochlea,  is  meant  the  whole  of  the  projecting  tuberosity  that  lies 
above  and  on  the  inner  side  of  the  trochlea,  and  part  of  which  is  devel- 
oped  about  a  separáte  centre  of  osäification. 

8.  Fractures  of  the  External  Epicondyle. — The  line  of  fracture  is 
probably  extra-articular ;  the  fragment  is  very  small,  consisting  of  the 
epicondyle  proper,  either  alone  or  with  some  of  the  adjoining  bone. 

4.  Fractures  of  the  Internal  Condyle. — In  these  the  line  of  fracture 
passes  from  a  point  on  the  inner  border  of  the  bone  above  the  tip  of  the 
epicondyle  obliquely  downward  and  outward  to  the  articular  surface. 

5.  Fractures  of  the  External  Condyle. — Similar  to  the  preceding 
variety,  except  that  the  line  of  fracture  begins  úpon  the  outer  side  and 
passes  downward  and  inward. 

6.  Intercondyloid  Fractures. — These  are  a  combination  of  the  lst, 
4th,  and  5th,  the  extremity  being  separated  from  the  shaft  and  split  into 
two  or  more  pieces. 

7.  Separation  of  the  Epiphysis. — The  fracture  follows  the  line  of  the 
conjugal  cartilage. 

8.  Fracture  of  the  Articular  Process. — In  this  more  or  less  of  the 
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portion  of  hone  covered  by  articular  cartilage  is  broken  off,  the  generál  ľ 
diiTCtion  of  the  Hne  of  fraeture  bcing  transverse. 

9.  SimultaneouH  Fraeture  of  the  enth  of  the  Humerus,  Rádius,  and  ^ 
Vlna  f  or  min  fj  the  EUww-joint. 

1.  Fractures   above  the  Condyles. — These   fractures   are   those -s 
which  come  next  in  order  of  position  after  fractures  of  the  lower  third  of 
tlie  shaft  and  requirc  separáte  mention  becausc  of  the  special  questions  je 
involved  in  the  difľercntial  diagnosis  hy  rcason  of  the  proximity  of  the  * 
clhow-joint,  and  by  the  possible  extension  of  the  fraeture  into  the  joint.  _ 
The  Hne  of  fraeture  may  be  transverse   or  obliquc,  and  oblique  either— i 
froín  side  to  side  or  from  before  backward,  and  it  may  open  the  joint  by  ~"" 
crossing  the  oleeranon  or  coronoid  fossa  or  bv  the  extension  into  it  of  a 
fissure.     When  the  Hne  that  extends  into  the  joint  is  more  than  a  fissure 
it  ma  v  not  be  easv  to  determine  whether  the  čase  belongs  to  the  first  o 
to  the  sixth  class,  and  the  division  is  therefore  to  a  certain  degrce  arbi- 

trarv.     In  some  cases  too  therc  is,  in  addi- 
Fig.  209.  tion  to  the  transverse  fraeture,  a  separáte 

fraeture  of  either  condyle,  particularly  o 
the  inner  one.     The  displaeement  is  usually 
very  notable,  the  most  common  one  bein 
overriding  of  the  upper  in  front  of  the  lowe 
fragment  combined  with  more  or  less  angu- 
lar  displaeement  (fig.  209),  this  overridin 
interferes  with  the  action  of  the  joint 
,  ,  .,,  ,..  interposini:  an   obstacle  to  fiexion  and  b 

iiuiii.TUH.   (iiuu-hiunoii.)  ťxuberant  ossincation  and  the  productiono 

tibrous  bands.  Figúre  210  represents  a 
fraeture  partly  transverse  and  partly  oblii|iie  without  displaeement,  aud 
tigure  211  represents  another  in  which  the  lower  fragment  is  displaced 
forward  and  inward,  and  so  turned  as  to  oeeupy  a  position  at  right  angleá 
to  its  natural  one  with  its  articular  surťaee  directed  forward  ;  its  surface 
of  fraeture  is  in  eontaet  and  uuited  with  tlie  anterior  surface  of  the  upper 
fragment. 

In  cnmpound  fractures  by  indirect  violence  the  usual  displaeement  is 
of  the  h>wer  end  of  the  upper  fragment  through  the  tissues  on  the  an- 
terior aspect  of  the  límb,  sometimes  raising  and  stretching  the  artery 
and  medián  nerve. 

The  tttfnif'ťnn*  present  a  considerable  diversity  corresponding  to  the 
variations  in  the  Hne  and  exteut  of  the  fraeture  and  tlie  direetion  of  the 
displaeement.  but  as  a  rule  the  limh  appears  to  be  shorteued,  and  the 
oleeranon  U  often  oxceptionally  prominent  behind,  so  that  the  impression 
íriven  hv  its  tirst  inspectiou  is  that  the  iniurv  is  a  dislocation.  Its  true 
eharaeter  appears  on  exainination  iť  the  surgeon  ean  recoguize  that  the 
relations  of  the  tip  of  the  oleeranon  with  the  epicondyles  are  uuchauged 
and  that  tlie  normál  moti«»ns  of  the  joint  are  preserved.  Crepitation  in:iy 
usually  be  obtaiued.  but  ťoreible  extension  is  sometimes  needed  to  bring 
the  fraeture. 1  surťaces  into  eontaet  anain.  In  all  iniuries  about  the  elbow 
one  of  the  tirst  points  to  be  determined  is  the  relative  position  of  thetwo 
epicondyles  and  the  end  of  the  oleeranon.  and  this  is  most  convenieutly 
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byplaoing  tlie  thuinb  and  míddle  finger  úpon  tlie  epicondylea  and 

b  index  finger  úpon  the  olecranon  and  notiníi  theír  correapondenea  with 
)se  of  the  other  sidc  in  tlie  positions  of  flexion  and  extenaion. 


Tlie  treatment  in  simple  fractures  ífl  to  placo  the  ann  in  a  ract&ngalai 
Óľed  DOíterior  splint  reaeliing  Írom  tlie  slioolder  to  ílu-  wrist,  íupple- 
i.Hil  iľ  neceasary  by  o  slmrt  anterior  otic  úpon  the  iirm  to  aid  in  pre- 
tting  projection  forward  of  the  upper  fragment.  Or,  if  the  tendency 
ditplftoemeDt  is  Blight  the  lirab  m  a  y  he  plaeed  in  a  plaster  dreaaiog, 
[n  oompound  fraccureg  it  is  strongly  urged  by  some  writera  tlmt  tiie 
ie  thonld  be  íVei'ly  excieed  in  order  that  the  Bubeequeal  treattneat 
,y  be  made  easier.  Tliere  can  be  no  question  aa  to  tlie  propriaty  sf 
i  interference  when  it  ia  necesaary  to  reductiou,  or  »hen  tlie  ten- 
ľv  to  dÍBpIacemenl  is  great  and  no  t  to  he  easily  overeorae,  bal  I  do 
tliiuk  it  sliould    he    Iaid    down   as  íl  IVn'iiml    rule  oť    tivatimiit    to    '«■ 

Iifu.-.I  m  every  čase  before  tlie  tendency  to  diaplacement  has  maiii- 

tod  Etaelf  to  íta  í'nll  extent.     The  límb  Bhould  he  inapected  tVe^ueutly 

tg  the  fint  week  or  fortnight  with  a  view  to  comot  anj  reeumnt 

iplacement,  and  in  eonsideration  oť  tlie  exeeptional   i  tupo  r  tance   whioh 

■  ■,  the  joint  l;ívcs  to  divila  cement,     i  am  ctiaposed  to  giw 

|u'i'lrľciľr  i"  sj-lii.Ts  rather  tlmil  tn  complete   eneaaemeiit  in  plaster. 

ter  diaplaoement  may  occur  and  remain  andetected  imtil 

tno  late  to  appiy  a  remedy,  while  the  former   may  he   so   fashioned 

to  Iťitve  tlie  jmot  i.pi.-ti  to  ľivipient  inspection  witliout  paiu  or  inoon- 

iíenee  and  thua  enable  tlie  aurgeon  to  obtain  tiraely  warning  oť  tlie 

br  interference. 

2.  Fäactobes  of  the  Epitkoculba  ob  íntebnal  Epiconsylb. — líy 
•pUroablea  ís  ineant  all  tlmi  pľojeetiu^  portion  of  bone  ffhiofa  liee  DO 
imwt  side  and  above  the  level  of  the  trochlea ;  Í  ta  lower  limit  U  the 

motital  border  oť  tlie  bone  vrhere  it  projeeta  at  rígbt  anglcs  to  tlie 
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ng.  aa. 


side  of  tlte  trochlea  and  is  therefore  perfectly  well  defined,  J-i  j  ť 
is  OOlltinuoua  with  tlie  condylmd  riil^ii  and  ita  limit  mušt  be  fixed  arbi 
trarily.  In  itsdevelopment  it  proceeda  partly  from  the  shaft  ><r  interná 
BOndylt  and  partly  from  a  separáte  centre  of  ossification  at  its  apex,  to 
wliicli  part  tlie  terra  interná!  r/iÍ>-on<itffc  is  sonietimea  restricted.  Iu  the 
ciaasification  whieh  I  havo  adopted  thia  group  includes  a!l  extra-articu- 
lar  frnetures  involviug  more  or  leas  of  thís  projecting  part  of  tlie  ("im 
on  tlie  inniT  side,  aml  no  distinctioii  is  made  betwcen  those  whioh  in 
volve  tiie  small  epiphyseal  portion  alone  or  tlie  line  o 
its  junetion  with  tlie  remainder,  and  those  in  wli'idi  t 
larger  pien  ia  broken  off  or  in  whieh  the  iine  of  frae- 
ture erosses  tlie  epiphyseal  line.  This  latter  distinc 
tion  bu  led  to  aome  digcuaaian,  but  its  interes!  Í» 
purely  statístieal ;  praetically  there  is  no  dirterenee  in 
tlie  treatment  or  in  tlie  results,  and  farthermore  tlu 
di&gBOBM  (diflerential  as  between  the  two)  cnimot  be 
made  iipon  tlie  living  with  anytldng  like  eertainty.  N< 
fraeture  limited  to  tlie  cpiphyais  alone  or  fotlowing  tlu 
epiphyset]  junetion  has  lieen  verilied  by  dírect  e.xam* 
tion  wliile  recent,  except  as  part  nľ  »n  extensive  fraeture 
bn t  tlie re  are  mauy  caaes  of  fraeture,  espeeially  in  «'hii 
dreň,  in  whieli  the  cSinical  eviilence  has  poiuted  stroiigly 
to  diastasis  or  ťractures  of  the  epiptiysu  proper.  Qvn 
FríriBií  nf  n.«  knows  of  only  one  Bpecimen  of  united  fraeture  ;  it  i: 
•*"  preserved  in  the  collection  at  Wuraburg  and  is  repre 
n*  (ľ.i.u™iie»).  sented  in  fig-  212.  Tlie  fragment  includn  the 
[Ooiit.)  clilea  and  a  portion  of  the  shaft  above  it,  and  is  djaplaceť 

downward  nearly  an  inch. 
Dr.  Hamilton  presented  to  the  New  York  Surgical  Society  in  1880 
and  dfleoribea  in  the  sixlh  edition  of  his  valuable  work  on  Kraetnres, 
Bonie  speciroens  sent  to  him  by  Dr.  Zuekcreandl,  of  Vienna,  of  BUppOSéí 
diastasia,  or  fraeture  outaide  of  the  eptphyseal  line  of  both  the  interní 
and  external  epicondyles.  The  apecimena  were  found  in  the  disaeotioj 
room,  and  were  without  liistory.  The  one  whieh  was  thonght  by  l»i 
Zockereandl  to  show  an  old  fraeture  of  the  interná!  epiemidvie  [u 
as  Dr.  Hamilton  pointa  out,  beeidee  the  suppoaed  epicondyle  dispUmc* 
downward,  the  signs  of  a  forme  r  more  extensive  fraeture,  and  it  mušt  there 
torc  remain  doubtful,  noi  only  whether  the  small  displaced  fragmont  wa* 
actually  the  epiphyseal  epicondyle,  but  also  whether  its  separation  wa: 
not  merely  au  incident  in,  a  part  of,  a  múch  more  extended  and  im 
portant  lesíon.  Dr.  Lange  reported  at  tlie  aame  meeting  of  the  Society 
a  čase  of  conrpound  fraeture  of  the  elbow  iu  a  lad,  in  whioh  tbc  main 
epipliysis  waa  broken  off,  and  also  eacli  eptphyseal  epicondyle,  the  frae- 
ture folloiving  the  line  of  the  conjugal  cartilagc  in  each  caee.  While 
Buch  cases  go  to  prove  what  can  tiardly  be  thought  to  need  proof,  that 
the  epicondyle  ean  he  separated,  they  certainly  do  not  deaerve  to  h 
clasBed  as  fraeture  s  of  that  limited  part. 

There  are  a  few  o  the  r  casea  whieh  show  that  fraeture  of  the  epi- 
trochlea,  couímunicatiiig  liowever  with  the  joint,  may  aecompany  dislo- 
cation  of  the  bones  of  the  foreann  backward  and  outward,  reseinbliug  in 
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8ome  respects  tho  fracture  of  the  greater  tuberosity  which  may  accom- 
pany  dislocation  of  the  shoulder.  In  one  čase1  ankylosis  followed,  ex- 
cision  was  done  seven  months  afterwards,  and  the  direct  examination 
thus  aíforded  showed  the  fragment  lying  in  the  oleeranon  fossa.  Similar 
clinical  cases  are  quoted  by  Gurlt.2  The  patients  were  10,  16,  28,  and 
88  years  old. 

The  first  author  who  called  attention  to  this  variety  of  fracture  wa9 
Granger,8  in  1818.  It  is  more  common  in  children  than  in  adults,  al- 
though  it  is  generally  held  that  this  apophysis  is  longer  in  the  latter 
than  in  the  former,  and,  therefore,  theoretically  more  liable  to  fracture. 
Granger  claimed  that  the  fracture  was  the  result  of  muscular  action,  of 
an  eífort  raade  in  a  fall  úpon  the  hand,  but  Malgaigne  interprets  the 
facts  very  differently  and  invokes  a  direct  cause,  external  violence 
exerted  direetly  úpon  the  apophysis.  In  sorae  cases  the  evidence  of  the 
violence  appears  to  háve  been  complete,  and  the  theory  of  the  interven- 
tion  of  this  cause  seems  to  me  to  receive  additional  support  from  the 
greater  frequency  of  the  lesion  in  the  young,  those  whose  muscles  are 
comparatively  weak,  and  whose  efforts  to  save  themselves  from  injury 
are  comparatively  feeble.  Any  one  who  has  observed  a  child  fall  mušt 
háve  noticed  how  thoroughly  he  does  it,  how  slight  and  tardy  the  appa- 
rent  effort  to  save  himself.  In  one  of  the  two  cases  of  this  injury  which 
háve  come  under  my  own  observation  everything  favored  the  theory  of 
a  fracture  by  direct  violence.  The  patient  was  a  girl  13  years  old  who, 
while  skating  úpon  rollers,  fell  back  úpon  the  sidewalk,  striking  úpon 
the  inner  side  of  her  right  elbow.  She  said  she  had  felt  something  out 
of  plače  after  she  fell  and  had  slipped  back  a  little  lump  by  pressing  i  t, 
indicating  the  epitrochlea  as  the  lump.  She  was  seen  immediately  after 
the  accident  by  Dr.  Keyes,  who  was  able  to  grasp  the  epitrochlea  be- 
tween  his  thumb  and  finger  and  move  it.  At  his  invitation,  I  saw  the 
čase  the  following  day,  and  found  the  región  very  tender  and  swollen, 
and  oceupied  by  a  large  ecehymosis.  There  was  no  interference  with 
the  motions  of  the  joint. 

In  the  other  čase  the  mechanism  was  more  complex.  A  boy,  11  years 
old,  fell  from  a  fence,  striking  úpon  the  right  side  with  his  right  arm 
bent  under  him.  He  was  brought  immediately  to  the  Presbyterian 
Hospital ;  there  was  no  bruise,  the  arm  was  extended  and  could  not  be 
flexed,  and  the  deformity  was  deseribed  by  the  house  surgeon  as  a 
prominence  behind  on  the  outer  side,  and  a  depression  in  front  in  the 
flexure  of  the  joint.  It  was  thought  to  be  dislocation,  and  was  reduced 
without  noise  or  jar  by  drawing  the  forearm  gently  forward.  I  saw 
the  patient  on  the  following  day,  found  the  joint  normál  in  form  and 
funetion,  except  that  extension  was  incomplete  and  painful ;  rotation  of 
the  forearm  perfeetly  free  and  painless  ;  and  a  small  hard  lump,  mova- 
ble  with  distinet  erepitation,  could  be  felt  at  the  site  of  the  epitrochlea  ; 
its  range  of  motion  was  about  one-fourth  of  an  inch  when  the  arm  was 
semi-flexed,  Iess  when  it  was  extended.     The  arm  was  kept  in  a  rectan- 

1  Langenbeck's  Archív,  vol.  iii.  1862.  p.  31.     No.  139. 
«  Loc.  cit.,  vol.  ii.  p.  823,  Cases  305,  306,  307,  308. 
1  Edinburgh  Med.  and  Surg.  Journal,  vol.  xiv.  p.  196. 
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gular  splint,  and  tlie  patient  made  a  good  recovery  with  complete  range 
of  motion,  but  the  fragment  united  with  displacement  downward  to  the 
dištance  of  a  quarter  of  an  inch. 

I  am  not  súre  of  the  character  of  the  associated  injury  in  this  čase  ; 
possibly  it  was  a  partial  separation  of  the  epiphysis  or  of  its  trochlear 
portion,  an  accident  which  would  render  the  diastasis  of  the  epitrochlea 
easier. 

The  symptóm*  vary  somewhat  with  tlie  size  of  the  fragment,  for  when 
the  latter  Í3  sinall  it  is  held  in  plače  by  the  untorn  portion  of  the  muscular 
attachments  which  áre  inserted  úpon  the  adjoining  portionsof  bone ;  but 
when  it  is  large  enough  to  include  the  greater  part  of  the  attachment 
displacement  takes  plače  downward  and  forward  in  the  direction  of  the 
muscles.  If  the  swelling  is  not  too  great  the  fragment  can  be  recognized, 
scized  between  the  thumb  and  finger,  and  moved,  usually  with  crepita- 
tion.  As  above  remarked,  the  extent  of  this  mobility  in  one  of  my 
cases  was  affected  by  the  position  of  the  forearm.  Ecchyuiosis  is  com- 
mon,  and  the  functions  of  the  joint  are  diminished  either  by  pain  or  by 
fear  of  exciting  it.  In  one  of  Malgaigne's  patients,  a  man  51  yearsold, 
the  attaehed  muscles  appcar  to  háve  remaincd  for  some  time  in  a  state 
of  spasm  or  watchful  contraction  which  greatly  limited  the  movements  of 
the  forearm. 

In  a  few  cases  the  ulnar  nerve  has  been  injured  by  the  originál  vio- 
lcnce  or  irritated  by  pressure  of  the  displaced  fragment  or  a  portion  of 
callus.  In  threo  of  Granger's  cases  there  was  partial  paralysis  of  mo- 
tion and  sensation  in  the  región  supplied  by  the  ulnar  nerve,  and  re- 
peated  crops  of  vesicles  formed  úpon  tlie  corres]>onding  part  of  the  hand 
(luring  the  two  or  three  months  following  the  injury.  AH  the  syraptonw 
disappeared  after  a  time.  Richet1  observed  a  čase  of  fracture  of  the 
epitrochlea  with  dislocation  of  the  elbow  inward  due  to  a  fall  úpon  the 
ice.  After  reduction  of  the  dislocation  the  ulnar  nerve  was  found  to  be 
complctcly  paralyzed.  A  month  later  the  little  finger  was  so  insensi- 
tive  that  the  patient  amused  himself  and  amazcd  his  playfellows  by 
holding  it  for  more  than  a  minuté  in  the  fláme  of  a  candle.  Tlie  deep 
burn  which  was  the  result  took  several  weeks  to  heal,  and  aftorwarda 
sensibility  returned  gradually  and  became  complete. 

Denucó2  was  consultcd  by  a  man  sutfering  with  an  intense  neuralgia 
of  the  ulnar  nerve  following  a  fall  úpon  the  elbow  three  months  before. 
He  recognized  deformity  of  the  epitrochlea,  made  an  incision,  and  found 
the  nerve  hypcrtrophied  and  resting  úpon  a  bony  promincnce  formed  by 
the  epitrochlea  displaced  and  united  in  its  false  position.  The  projeet- 
ing  part  of  the  bone  was  excised,  and  the  neuralgia  ceased. 

Tlie  reaction  is  seldom  severe,  and  when  so,  it  appcars  to  be  mainly 
the  result  of  the  contusion  which  ha*  caused  tlie  fracture,  or  p jssihly  of 
an  associated  sprain.  Nevertheless  there  is  fre^uently  mentioned  in  the 
recorded  cases  a  degree  of  temporary  limitatiou  of  the  movements  of  tlie 
joint,  which  seems  quite  disproportionate  to  the  injury  ;  thus,  in  one  of 

1  Anatomi**  M«HÍieo-ChiriirpHíal<»,  4th  od.,  p.  672,  not«. 
*  Dict.  do  Mód.  et  Chir.  Prati^ues,  nrt.  Cuudv,  p.  721. 


FKACTURES    OF    THE    EXTERNAL    EPICONUYLE.  395 

Malgaigne's  cases  the  range  of  motion  two  and  a  half  months  after  the 
accident  was  only  60°,  or  about  only  half  a8  great  as  it  should  be. 

The  treatment  is  simple :  immobilization  of  the  elbow  in  the  flexed 
po3Ítion  so  as  to  relax  the  muscles  that  arise  froni  the  epitrochlea  and 
thus  diminÍ8h  the  force  that  tends  to  draw  it  forward  and  downward.  It 
is  of  doubtful  utility  to  attempt  to  keep  the  fragment  in  plače  by  pressure 
úpon  it  from  the  outside.  Ľven  if  it  remains  displaced  downward  and 
forward  the  deformity  is  slight  and  entails  no  loss  of  function.  Im- 
mobilization should  be  maintained  until  consolidation  has  taken  plače, 
the  length  of  time  necessary  f  or  which  varies  with  the  age  of  the  patient 
and  the  extent  of  the  unreduced  displacement.  In  children,  and  without 
displacement,  union  is  sufficiently  firm  at  the  end  of  ten  days  or  a  fort- 
night  to  allow  splints  to  be  laid  aside  and  the  arm  to  be  carried  in  a 
sling,  and  in  three  weeks  the  arm  may  be  left  unsupported  and  free. 
Most  authors  recommend  that  passive  motion  should  be  begmi  during  the 
second  or  at  the  beginning  of  the  third  week ;  but  if  the  joint  is  not  in- 
flamed  passive  motion  is  useless,  and  if  it  is  inflamed  absolute  quiet  is 
what  it  most  needs.  The  slight  movemcnts  permitted  by  a  sling  in  cases 
in  which  the  joint  is  not  painful  are  sufficient  to  keep  it  from  stiffening, 
and  the  limitations  of  motion  which  follow  prolonged  immobility  do  not 
long  withstand  regular  exercise  after  the  injury  has  been  repaired. 

Quite  recently  Pauly1  has  removed  the  fragment  through  an  incision 
on  the  theory  that  this  would  diminish  the  chance  of  an  excessive  forma- 
tion  of  callus.  As  this  chance  does  not  appear  to  be  at  all  great,  I  think 
most  surgeons  will  postpone  operative  interference  until  the  actual  need 
arises. 

3.  Fractures  of  the  External  Epicondyle. — This  is  a  múch  rarer 
accident  than  the  preceding,  and  as  the  fragment  that  is  broken  off  is 
small,  and  as  the  cause  appears  to  be  always  direct  violence,  which  is 
usually  accompanied  by  bruising  and  swelling,  the  exact  náture  of  the 
injury  may  easily  pass  unrecognized.  A  n  anatomical  demonstration  of 
the  fracture  has  never  been  made,  except  in  connection  with  more  ex- 
tensive  fractures  of  the  elbow.  Zuckercandľs  supposed  specimen,  to 
which  reference  was  made  in  the  preceding  section,  appears  to  háve  been 
only  an  irregular  deposit  of  bone  in  the  external  lateral  ligament.  In 
the  discussion  which  followed  the  presentation  of  these  specimens  to  the 
New  York  Surgical  Society,  Dr.  McBumey  said  he  had  found  in  the 
dissecting  roora  similar  isolated  pieces  of  bone  resembling  detached  epi- 
condyles  and  existing  symmetrically  at  both  elbows,  a  fact  which  makes 
the  intervention  of  a  traumatic  cause  extremely  improbable. 

In  the  sense  in  which  the  term  is  here  used  the  epicondyle  is  the  small 
prominence  above  and  on  the  outer  side  of  the  capitellum,  composed  in 
part  of  bone  formed  about  a  separáte  centre  of  ossification,  and  in  part 
of  the  projecting  portion  of  the  shaft  or  condyle  itself.  To  it  are  attached 
the  external  lateral  ligament  of  the  joint  and  some  of  the  extensor  muscles 
of  the  forearm. 

Most  surgeons  deny  the  possibility  of  an  extra-articular  fracture  of 

Centralblatt  fur  Chirurgie,  1862,  p.  157. 


tlie  child  in  bcd  with  the  arm 
ies  wet  with  tineturo  of  araica. 
;  tlie  child  WU  allowed  to  go 
:  motion  of  the  joint  was  made. 
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■oup  all  fractures  of  tlie  región  m  of  tlie  external  condylc. 

peaking  it  ia  eemii.ly  poBaible  to  r  sucii   ň  fractnre  to 

Midyle,  tliough  small,  is  still  large  enough  to  bo  broktn 

r  <i         hat  the  linc  oť  fractnre  may  lie  entirely  outside  tlie  joint. 

•  i|Ui         the  ťollowing  čase  tlutt  was  under  his  obaervatíon  during 

internát  at  the  I  lúpi  tni  Ste.  Eugénie  (Chiť.lrtn's  Hospital),and  addí 

i  Miirjolin,  the  attending  surgeon,  saw  similar  ones  every  ycar.     The 

-„servation  is  entirely  cliuical,  and  niay  thereforc  be  considered  not 

irely  demonstrative. 

Ji'aul  G.,  SÍJ  years  old,  fell  to  the  sidewalk  from  a  chair  on  the  15A 
f  October,  1800,  and  was  hrought  to  the  hospitaJ  some  tíme  after  the 
aocident.  The  right  elbow  was  swollcn  and  thcre  was  au  ecehyniosison 
the  outer  side  ;  pressure  at  tlie  ecehymosis  disehwed  abnormnl  mobility 
aml  erepitation,  leaving  no  doubt  of  existence  of  a  fracturô  of  tlie 

epicondyle  ;  the  epicondyloid  fr:  ould   be  grasped  betweeu  two 

fingera  and  felt  to  be  very  smi  ere  was  no  displaecment  Mar- 

jolin  applied  no  splints,  but  si 
úpon  a  eushiou  and  covered  wi 
Consolidntion  was  complete  by  Hli 
alxiut  with  the  arm  in  a  sling,  and  pu. 

(Ju  the  Iňtli  of  November  the  child  len  the  hospital,  the  movemeuts  of 
tlie  joint  were  complete,  the  epicondyle  wi  s  a  13 1  tí  e  larger.  more  romid. d, 
and  lesa  prominent  tiian  tbe  one  on  the  otber  arm.  The  nmallnei*  oj 
the  fragment,  and  the  absenee  of  artic  ar  rigidity  after  eonwíídtlWil 
letí  u»  to  make  the  diagrtotit  of  an  extt  ■artictdar  fractnre.  Itálie*  in 
tbe  originál. 

(iurlť1  deseribea  as  extra-articular  fractures  of  tlie  external  epicondyle 
two  specimens  preserved,  the  one  at  Giessen,  tlie  other  at  Berlín.     In 
each  tlie  fractnre  has  united  with  eonsiderable  dí»- 
Fig.  213.  placenient  downward   of  tbc  fragment  wtneh  ap- 

pears  in  the  deseriptioa  and  figúre  ('fíg.  213)  tot 
large  to  háve  beeu  entirely  extra-articular.  StílI, 
his  personál  examination  of  the  epeeimeiis  **t 
more  likely  to  lead  to  a  correct  opiniou  of  tnem 
tlian  a  verbal  desoription  or  a  figúre  is. 

There  is  little  to  be  added.  The  cause  mušt  be  di- 
rcet  violence ;  tbedísplacement  mušt  be  sligbl  and  im- 
iinportant;  the  treatment,  rest  and  aoothing  totiOM. 

4.  Fractures  of  the  Ixterxal  Condylk. — 
This  is  one  of  the  conimouer,  the  more  freóne  u  t 
varieties  of  fractnre  at  tlie  elbow,  and  one  of  tb» 
most  iinportaiit,  beciiusc,  beside  being  i  n  t ra  -artic  n- 

... ■.,„,i!i..„r  [i,.,  i, iiiu.'.'rn..     lar  and  thua  exposing   to  tbe  usnul  disabilities  tn- 

i  i  cidental  to  sneh  fractures,  it  includes  tlie  part  of 

the  articulation  which  is  in  refatíon  with  the  ulaa. 

nd  tliereťore  any  alteratíon  in  tbe  relations  of  the  parts  whi<*h  " — : 

iiivchaiiical  obstacle  to  motion  iuterferes  at  once  witli  t 

'   des  Fractures  ch ei  les  Eufauta.     Parií,  1881,  ] 
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functioo  of  tlie  joint.  Phyaiologicaľly  apeaking,  the  elbow.joint  consista 
only  of  the  humero-ulnar  articulation.  The  aaaociation  of  tlio  rádius 
with  ít  serve s  to  increase  the  breadth  and  thereby  the  strength  and 
solidity  of  the  hinge,  but  thia  association  is  not  essential  to  the  proper 
performance  of  the  functions,  either  of  it  or  of  the  rádius.  The  head  of 
the  rádius  merely  reata  against  the  humerua,  while  the  ulna  embracea  i  ta 
corresponding  articular  surface  over  an  arc  of  nearly  half  a  cirule,  and 
has  in  addition  a  centrál  ridge  runníng  in  the  direction  of  ita  motion 
which  fita  in  to  a  corresponding  groove  úpon  the  trochlea  and  opposea 
lateral  displacement.  The  axis  of  the  joint  is  inclined  to  the  long  oxia 
of  the  huinerus,  so  that  when  tlie  tatter  haugs  direetly  donn  the  forearni 


Fig.  214. 


Fig.  215. 


ig  directed  somewhat  outwardly,  a«ay  from  the  body,  at  an  angle  that 
variea  in  different  individuala  and  even  in  the  arms  of  the  samé  indi- 
vidual.  Thia  angle  favors  that  use  of  the  arm  to  which  Dr.  Fowler,  of 
Brooklyn,  gave  the  name  of  the  "  carrying  funetion,"  aínce  it  removea 
the  bánd  to  a  convenient  dištance  from  the  thigh  when  the  arm  hanga 
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Pig.  218.  d  o  ív  ti  with  the  elbow  resting  agaiust  the  hip  and  the 

bánd  šupinatej.  Iti  aildition  Ibis  angle  im.- 
direct  line  of  transmission  of  a  Force  receired  npon 
the  balí  of  tlie  hand  when  tlie  elbow  is  fully  es- 
tĽii.leiL  to  j.asrí  through  tbc  head  of  the  ndiua  ani 
the  i:\tertial  condyle,  as  shown  in  figúra  216,  má 
not  through  the  ulna  and  interná!  condyle.  It  ap- 
pears  pro babie  to  nie  tliat,  in  conseqnenoe  of  this 
urrangenient,  many  fractures  of  the  external  con- 
dyle  are  duc  to  direct  transmission  of  foree  in  a  fall 
uimn  tlie  hand,  and  that  fractures  of  the  interná! 
condyle,  other  than  those  cauaed  by  a  blow  upol 
elbow,  ma  y  be  pruduced  in  either  of  two  Wftjí  i  I  ■ ! 
transmission  of  force  through  the  ulna,  actäng 
directly  in  the  line  of  its  long  axis,  or  transversely 
so  as  to  tnrn  the  forearm  laterally  towards  the 
inner  Úde  úpon  the  head  of  the  rádius  aa  a  centra  ; 
m-.  2d,  by  a  foroe  acting  in  the  oppoaita  direction  to 
that  last  named,  turning  the  forearm  towards  tlie 
outcr  side  iind  teariog  otf  tlie  intemal  condyle  by 
tneans  of  the  intemal  lateral  ligameut.  In  the  lst, 
the  fragment  would  be  dtsplaeed  upward  and  back- 
ward;  in  the  2d,  downward.  I  am  disposed  to  emi. 
úder  tbc  iíd  one  aa  tlie  uiechanisiu  of  those  eases  "f 
fracture  oľ  the  epitrochlea  Wtth  partial  dialo 
of  tlie  forearm  mentioned  abovo. 

'ľhe  losa  of  this  divergent  angle  iti  consei(uenee 
.-.■iv-i  iiľMU  Dit-juini.  either  of  tlie  ascent  of  the  inleninl  condyle  or  of 
tlie  deacent  of  the  external  condyle  is  the  easentíal 
part  of  the  deformity  scén  so  fretjuently  aťter  "fracture  of  the  elbow*' 
aml  represented  in  fíg.  -17  which  1  také  ťi-om  a  valuable  and  interaettng 
paper  hy  Dr.  Oacar  II.  Allís1  úpon  this  subject. 

The  line  of  fracture  ríms  froín  ti  point  above  tlie  epítroehlea  obliquelj 
downward  and  outward  to  tlie  articular  surface,  crossing  the  nlei-ramm 
fossa,  and  terminating  at  a  variable  dištance  from  the  inner  edge  oť  the 
trochlea,  but  usually,  aceording  to  llamilton,  at  the  centre  oť  tbc  Ifctter. 
Tlie  uaual  displaecnient  is  oť  tlie  lower  fragment  upward  and  backward, 
and  is  dne  either  to  the  action  of  the  originál  IViľce,  or  to  the  conn 

oť  tbe  biceps,  triceps,  and  hrach talis  aiuicus,  or,  as  J)r.  Attia  has  ] tňi 

out,  to  the  pressure  of  the  bandages  and  splints.  The  ulna  remains  at- 
tacbed  to  the  fragment  by  the  intemal  lateral  tígament  and  followa  it  in 
its  displaccrnent,  or  it  preveuts  displacemcnt  in  some  cases  by  prasen 
ing  its  own  relations  to  tbe  other  parts  oť  the  joint,  a  coudition  which  it 
andoubtedly  favored  greatly  whenever  the  line  of  fracture  passes  ncar 
tbc  inner  dlge  of  the  trochlea  and  tbe  fragment  is  a  sraall  one.  In  t 
ľťpliinial  enses  the  ■  lisphii-eitient  is  forw&rd  or  downward. 

Dr.  Markoe'  was   the   tirst  to  eall  espeeial  attcntion  to  the  fact  tha 
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with  this  injury  there  may  be  associated  díslocation  of  the  radiua  back- 
ward, that  is,  diaplacement  backward  of  the  rádius,  ulna,  and  fragment, 
these  three  pieces  preserving  their  relations  to  each  other,  a  complica- 
tion  that  is  most  disastrous  in  its  rcsults  if  not  promptly  recognized  and 


corrected.  An  instance  of  thia  kind  was  reported  before  Dr.  Markoe 
wrote  úpon  the  aubject,  but  it  appears  to  háve  attracted  no  attention; 
Gurlt  (loe.  cit.,  vol.  ii.  p.  820)  quotes  the  čase  from  Michaux. 

The  aymptoma  are  indepeudent  mobility  of  tlie  condyle,  crepitation, 
and  diaplacement.  The  first  two  are  obtaincd  bygrasping  the  comlyles 
with  the  fingers  of  either  hand  and  movíng  them  backward  and  forward 
úpon  each  other,  or  by  grasping  the  lower  portion  of  the  arm  with  ono 
hand  and  movitig  the  forearm  with  the  other.  Diaplacement  of  tbe  con- 
dyle ia  rccognized  by  ascertaining  its  relations  to  the  other  condyle  and 
tne  oleeranou  and  comparing  them  with  the  known  štandard  or  with 
those  of  the  other  arm.  When  the  forearm  is  fully  extended  a  linc 
joining  the  two  epicondyles  crosses  the  tip  of  the  oleeranon,  if  the  parts 
are  in  their  normál  relations,  and  aa  the  forearm  is  flexed  the  oleeranon 
ainks  below  this  iine.  If  there  ia  diaplacement  backward  there  ia 
marked  resemblance  to  a  dislocation  in  the  projection  of  the  oleeranon 
when  the  forearm  is  flexed  and  in  the  disappearance  of  thia  projection 
when  it  is  extended.  Sometimes  the  transverse  diameter  of  the  lower 
end  of  the  humerua  ia  appreciably  increaaed,  but  even  under  the  most 
favorable  circumstanccs  this  is  not  easily  recognized  and  the  swelling 
may  be  sumcient  to  mask  it  completely. 

In  fracture  with  dislocation  backward  of  both  bones  the  leading 
featurea,  acconling  to  Br.  Markoe  are  :  lat,  the  resemblance  to  a  dislo- 
cation backward  ;  2d,  the  proservution  of  the  relations  of  the  internát 
condyle  and  the  oleeranon,  the  position  of  the  liead  of  the  rádius  below 
and  behind  the  external  condyle,  and  the  abrupt  ending  of  the  condyloid 
ridgc  of  the  humerua  in  a  sharp  projection  about  an  inch  above  the  joint ; 
8d,  the  independent  mobility  oľ  the  fragment  with  crepitation  ;  and  4th, 
the  termination  of  the  humerus  in  front  in  a  sharp  amall  prominenec. 


ÍW  FBACTURES    OF    THE    HUMERCS. 

'JV*  'ŕ'iííJvrfrfftímt  i  a  ea«ily  reduced  and  reproduced.     The  following  čase 
ifcf.v-  .'"yj/i  iir.  Markoe's  last  paper  on  the  subject  isfairly  typical: — 

--  >]>:;^<:l   Lee,  agcd  10,  was  admitted  to  the  New   York  Hospital 
(/';'AV'f  M,   l*f>ÍJ.      Five   days   before   he  had   fallen   from  a  horse, 
tM.ŕ.h^  on  Iiíh  left  turie,  with  his  arm  twisted  under  him.     Great  swell-     - 
í:.-/  :ií,«i  f;c(;liyrno.sÍH  took  plače  immcdiately.     On  the  17th  the  swelling 
\,*<\  -.<>  la  ľ  nulmided  as  to  give  us  a  chance  to  examine  the  fracture.    The 
jrif<?rnnl  condyle  and  oleeranon  were  in  proper  relation  to  one  another,    ^ 
h  h  íle  tbc  head  o  ť  the  rádius  had  left  the  extemal  coudvle,  and  was    s 
e»MÍly  lei  t  rntating  behind  and  to  the  outside  oť  it.     The  whole  aspect  -^: 
oť  the  elbow  was  that  oť  dislocation  backward,  and  the  end  of  the  hurae-  — 
rus  making  a  rounded  projection  on  the  anterior  face  of  the  joint.     The 
parta  were  so  easily  movable  that  it  could  further  he  distinetly  made 
out  that  a  considerahlc  fragment  of  the  internal  condyle,  broken  from 
the  shaft  of  tlie  bone,  reinained  attached  to  the  oleeranon  and  raoved — 
with  it.     The  whole  displacement  could  be  easily  reduced  and  the  deťor- 
mity  romoved,  while  on  letťmg  go  the  lirab  it  was  immediately  repro- 
dueod.     Dr.  Van  liuren  saw  the  čase  with  me  and  recoguized  the  facts 
as  ahovo  stated,  and  without  hesitation  agreed  with  me  in  the  diagnosis 
oť   ťraeture  of  the  internal  condylc,  involving  so  múch  of  the   basis  of 
support  oť  the  oleeranon  as  to  allow  of  its  displacement  backward  to  a 
sutlieiont  extont  to  permit  the  head  of  the  rádius  to  be  also  pushed  back- 
ward, as  in  ordinary  luxation.     The  displacement  was  reduced,  and  the 
únii  placod  at  au  angle  less  than  a  right  angle  and  so  retained  by  an 
nugular  tin  splint,  a  tirm  pad  bcing  placed  on  the  prominent  end  oť  the 
humoru*  to  koop  it  in  plaee.      On  the  ílOth  the  apparatus   was  removed 
without  my  knowledge,  and  the  young  man  reported  that  union  of  the 
dotaehod  fragment  was  tirm  and  the  joint  in  good  shape.     íle  was  dis- 
ehar^ed  l>oeembor  lst  without  my  having  had  an  opportunity  of  exam- 
iniii^  the  arm." 

The  ťollowing  ease  reported  by  Coulon1  may  serve  as  an  example  of 
the  eases  not  eomplieated  by  disloeation,  a  simple  ťracture  extending 
throu^h  the  troehlea. 

A  eh  i  hl,  four  voars  old,  was  brought  to  the  hospital  two  hours  after 
she  had  ťallen  down  a  stairease.  Tlie  elhow  was  swollon,  the  forearm 
sdightly  tlexed  úpon  the  arm,  the  relations  between  the  oleeranon  and 
epieiMi.lv les  normál,  ľressure  úpon  the  epitroohlea  produced  erepita- 
tion.  bui  the  swelling  made  it  impossiblc  to  reeognize  the  size  of  the 
fragment  or  the  extont  of  the  mobility.  Flexion  and  extension  were 
rendered  aliuost  iunvssible  b  v  the  swol!in£  and  i»ain.  The  limb  was 
pavi'.\  tlexed  and  ťa^onod  úpon  a  bard  cusnion  and  treated  with  poul- 
r.iv>  w\y\  arve.ea,  and  on  the  ti  ň  h  day  plaee  1  in  a  gutta-percha  splint. 
On  :"-.e  so\or.:oeu:':i  dav  t  hore  was  no  lon^er  erei«i:ation  or  mobility; 
a::er  ::v  ti\en:\  ri:>;  dav  the  arm  was  !eťt  in  a  shng  and  forcible  pas- 
>*.\e  v...':!  en  wa>  \\\.\  i  e  e\erv  dav.  A:  ::;e  ev.d  oť  a  oionth  she  left  the 
!.e:*,-,.:.r. ;  ::.o  ,w\\\  eeuVi  Vo  rlexe.l  ::>  a  ri^h:  an^le  and  oxtended  to  an 

•  »  v. 

a  • .  ^ . .»  o  ť  11  '.',•.":.  e  e  i  *. :  '.\v : .  'e  a  w  as  d:  >  i  ■  a  e  od  in*  ani  and  ťorwa  rd  *  and 
::.e  '.v.u.v.e*.-.:  vv«*..l  Ve  :V.:  :o  Ve  \oV.;:i;:::-,h;s.     Tw\>  and  a  half  niouths 

»*•■■■    ■--   x     •    •  *±      ŕ<    K*1  *!*■•*       *    !*•*       IN*.       TV     13lij 
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later  tlie  conditíon  was  the  samé,  although  the  parenta  elaimed  to  bave 
made  forced  pasaive  inotion. 

The  course  o  f  the  caae  is  usually  aimple  and  uncomplicated,  tlie  swell- 
ing  and  ecchymosis  disappear  aťter  a  ťew  days,  tlie  fragment  reunites 
with  the  Bhaft,  and  the  procesa  oť  repair  is  practically  terminated  in  the 
course  of  four  or  five  weeka.  But  the  tendency  to  displaceroeiU,  to 
reunion  of  the  fragments  in  a  position  that  interferea  more  or  lesa  aeri- 
ously  with  the  funetions  of  the  joint,  is  great,  and  not  eaaily  overcorae  ; 
and  in  young  people  there  is  an  ei|ual]y  dangeroua  tendency,  one  which 
exiats  in  all  fracturea  near  to  or  involviug  jointa,  to  overgrowth  of  callus 
to  an  extent  and  in  positions  which  may  greatly  reatrict  the  movemeuta 
of  the  joint.  Aroong  tlie  displacements  the  one  above  mentioncd,  6g.  21H, 
which  consists  in  the  elevatíon  of  the  inner  condyle 
and  the  consequent  loss  of  the  outward  deflection  of  Fíg.  218. 

the  extended  ťorearm  from  the  line  of  tlie  arm,  is  to 
be  especíally  borne  in  mitid. 

Dr.  Weir  Mitchell1  mentions  a  čase  of  inflamma- 
tion  of  the  ulnar  nerve  following  seven  yeara  after  a 
fracture  thought  to  be  of  tlie  internnl  condyle  and 
cauaed  by  dircet  violence.  The  pain  was  so  severe 
that  the  patient  sought  amputation.  Dr.  D.  II. 
Agnew  excised  two  and  a  half  inches  of  the  nerve 
just  above  tlie  elbow  with  immediate  and  permanent 
reliéf  of  the  pain.  Tbree  months  after  the  opera- 
tion  motion  and  sensation  had  been  completely 
restored  in  the  región  aupplied  by  the  nerve. 

The  treatment  eonsista  in  reduction  of  the  dia- 
placement and  of  the  accompanying  dislocation,  if 
there  be  one,  and  re  ten  tí  on  by  dressings  designed  to 
set  úpon  the  fragment,  not  direetly,  but  through  the  Fr.ttnreoritaflintŕrnu 
ulna  which  remains  attached  to  it.  The  usual,  al-  ^iMem^'ľ  ^"'"IVjI  ■ 
most  universal,  treatment  haa  been  to  tix  the  arm  „„"on.  (""ruj 
úpon  a  rectangular  internal  lateral  or  posterior  splint, 
and  to  begin  pasaive  motion  not  later  than  the  third  week.  The  reaults 
of  tbis  are  certainly  not  satisfactory;  union  with  diaplacement,  as  above 
deseribed,  is  common,  and  more  or  lesa  rigidity  of  the  joint  not  infre- 
quent,  and  there  are  those  who  now  claim,  with  múch  apparent  reaaon, 
that  theae  defects  are,  to  a  certain  extent,  the  consequencea  of  the  inade- 
quate  or  ill-rcgulated  aupport  of  the  splint.  Dr.  Allis  callcd  attention 
to  the  snbject  in  an  impreasive  manner,  and  alleged  that  with  a  lateral 
or  a  posterior  splint  bound  to  the  arm  with  a  roller  bandage  the  ulna 
and  the  attached  condyle  were  not  merely  not  held  in  plače,  but  were 
actually  pressed  upward  out  of  plače,  and  thus  the  very  defect  was  pro- 
duced  which  the  surgeon  sought  to  avoid.  íle  elaimed  that  the  rádius 
and  external  condyle  formed  the  fixed  point  towards  which  the  ulna  and 
internal  condyle  were  drawn  by  the  turns  of  the  bandage.  Dr,  Allia'a 
explanation  does  not  eeem  to  be  entirely  satisfactory,  beeause  the  aacent 
of  the  internal  condyle  is  not  in  the  direction  in  which  the  preasure  of 

'  Iiijuríoä  of  Nervea,  1872,  p.  285. 
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au  enveloping  bandapc  wnuld  (end  to  forcc  it ;  tlie  rádius  and  ulna  are 
in  eentaet  at  their  upper  ends,  and  cannot  tfaere  be  drawn  closer  together, 
bnt  iť  ti  i  c  arm  is  snpported  in  a  sling  tlie  support  is  transniitted  through 
tlie  ulna,  which  is  tlie  underniOst  part  of  tlie  forearra,  and  Decesawilj 
prcsaes  it  upwanl,  so  tliat  tlie  inclination  of  tlie  axis  of  tlie  elliow-joint 
a  elinnged  in  the  manner  and  with  thc  reault  abovc  deseribed.  It  is 
immaterial,  so  far  as  this  resnh  íb  concerncd,  whether  the  apľmt  is  a  pos- 
terior  or  a  lateral  one,  ior  in  tlie  former  čase  the  ulna  ruata  direetly  úpon 
ít,  and  in  tlie  latter  it  rests  úpon  tlie  turna  oť  the  bandage  irhioh  bindt 
tliem  together. 

Thc  eonelusion  wíiich  I>r.  Allis  reaches  is  that  the  fracture  shouhl  be 
treaíed  with  the  arm  in  the  extended  position,  and  preťerably  in  a 
moulded  aplint  or  imniovahlc  dressing.  He  employs  and  recommends  a 
sttnple  dreasing  of  strips  of  adhesive  plaster,  cither  med  alone  or  coin- 
bincd  with  a  light,  innnovable  dressing.  In  tlie  first  čase  he  places  the 
lirab  in  an  easy,  natural,  extended  position,  and  covers  it  with  strips  of 
adhesive  plaster  applied  longitudinally,  eaeh  about  an  inch  wide,  ;md 
long  enough  to  reneh  nearly  from  the  shouhler  to  the  wrist.  Over  this 
U  jer  he  applica  a  second  si  milá  ľ  one,  and  leaves  both  on  Ior  five  or  six 
weeks,  seeing  the  čase  at  firat  every  dav  and  then  once  a  week.  In  the 
second  method  ho  appliea  tiiree  strips,  one  on  eac!i  side  and  one  behind, 
then  a  laycr  of  cotton  batting  over  the  joint  and  for  some  dištance  above 
and  below  it,  and  then  a  roller  bandage.  As  aoon  as  the  cotton  is 
entirely  covered  by  the  bandage  he  amoara  the  aurľaee  with  a  paste  DUeM 
oť  tlie  white  of  two  or  thrce  ejigs  thickened  with  tiour,  applics  a  second 
laycr  of  bandage,  smeara  that  alao  with  the  puste,  and  tinishes  with  a 
thiľd  layer  of  the  bandage.  He  adds  :  "  thc  perfection  of  the  eure  will 
depend  wbolly  úpon  the  natural  position  assumed  by  thc  limb  wbile  the 
dressing  is  applied.  Hence,  lay  the  patient  on  the  back,  and  with  both 
arnis  stripped  také  the  sound  arm  as  tlie  guide.  Whcn  the  limb  ia 
placed  šupine,  the  thumb  looking  outward,  note  that  the  uomal  [uímii- 
jtir.il]  limb  i*  )/•><  rfrttiyhl,  but  that  an  obtusu  anglc  is  to  be  ohserved 
on  tlie  radial  aide  oť  tlie  elbow-joint.  Observe  this  in  the  dreň 
iť  this  is  careťnlly  preserved  untíl  the  paste  has  haniciied  then  i; 
nothing  to  fear  from  displacements." 

J >r.  Allis  deelarea  that  this  practíce  bas  yielded  in  Lis  hands  excellent 
results;  that  ia,wbcn  tlie  dressiiigs  werc  renwved  tlu- limhs  were  ťoundfree 
from  defoímity,  and  emi,  in  the  niildcr  cascs,  from  stiffness.  The  tlieo- 
retical  groundsuponwhieb  the  method  rests,  1  belie vs  to  be  emirely  sound, 
and  thc  praetice  to  be  free  from  objection  wbenever  the  extended  posi- 
tion does  not  favor,  aa  it  sometimes  does,  dislocntion  oť  the  forearm 
baekward.  In  the  extended  position,  with  the  head  oť  tbc  rádius  resting 
firnily  against  tlie  capitvihiui,  tlie  intcrual  condyle  can  be  brought  fullv 
down  by  tixing  the  arm  and  drawin;;  the  wrist  gently  outward,  and  so 
long  as  the  forearm  ia  kept  in  this  position  the  condyle  cannot  rise.  On 
the  other  hand,  displaccment  forward  or  baekward  remains  easy,  and  1 
shonld  bo  unwilling  to  trust  to  the  protection  supplied  by  two  thicknesses 
oť  adheaive  plaster,  particularly  aince  tlie  extended  arm  is  a  miieh  more 
awkward  limb, and  one  that  ia  niuch  more  exposed  toaccidentnl  violence 
tban  u  Hexed  one. 
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I  have  not  had  sufficient  experience  with  the  method  of  treatment  in 
the  extended  position  to  say  more  than  that  I  am  myself  willing  to  make 
use  of  it,  but  that  I  prefer  to  use  a  moulded  posterior  gypsura  splint, 
and  a  position  30°  or  40°  short  of  complete  extension,  in  order  to  detect 
any  tipping  forward  of  the  fragment  if  it  should  occur.  This  preserves 
the  lateral  angle,  and  is  a  better  protection  against  chance  violence  ;  at 
the  samé  time  the  splint  can  be  easily  removed  and  replaced  if  the  surgeon 
desires  to  make  passive  motion. 

I  do  not  think  early  passive  motion  is  nece9sary  to  prevent  stiffhess  of 
the  joint;  and  when  it  is  painful,  the  pain  lasting  ťor  soine  time,  I  belie ve 
it  to  be  actually  harmful  by  increasing  and  prolonging  the  inflaramation. 
No  harm  can  come  ťrom  gently  moving  the  arm  once  or  twice  daily 
through  the  range  of  motion  which  is  easy  and  painless,  and,  on  the 
other  hand,  no  good  can  come,  in  my  judginent,  from  forced  motion  or 
from  any  motion  that  excites  tenderness  during  the  first  four  or  five 
weeks.  The  records  of  cases  are  h'lled  with  instances  in  which  the  joint 
has  become  almost  or  entirely  rigid  under  treatment  by  passive  motion, 
and  then  after  the  tenderness  had  ceased  mobility  has  returned  gradu- 
ally  under  ordiuary  daily  use  of  the  limb.  When  there  is  displacement 
that  restricts  motion  mechanically,  the  range  may  sometimes  be  increased 
by  forcing  gently  every  day  with  the  hands,  or  constantly  by  elastic  trac- 
tion,  after  consolidation  has  begun  and  before  it  is  firm,  for  the  displaced 
fragment  can  thus  be  pre9sed  out  of  the  way  ;  but  the  stiffhess  which  is 
due  to  peri-articular  thickening  or  intra-articular  bands  is  best  prevented 
or  diminished  by  rest  during  the  inflammatory  periód,  and  will  atter- 
wards  yield  to  constant  regular  use,  or  the  bands  may  be  afterwards 
forcibly  broken  under  ether. 

If  the  extended  position  proves  very  inconvenientto  the  patient,  I  think 
flexion  at  or  near  a  right  angle  could  be  safely  substituted  for  it  after 
the  first  fortnight,  with  the  protection  of  a  moulded  splint  or  immovable 
dressing,  because  by  that  time  the  tendency  to  displacement,  under  the 
influence  of  the  contraction  of  the  muscles  or  the  weight  of  the  limb, 
would  have  been  removed  by  the  partial  union  of  the  fragments.  In- 
deed,  the  principál  advantage  of  the  extended  position  appears  to  be  in 
the  certainty  of  the  reduction  rather  than  in  the  retention.  A  n  immo- 
vable dressing  can  be  applied  to  the  flexed  arm  in  šuch  a  way  that  it  will 
keep  the  parts  in  position  and  will  not  press  unduly  úpon  the  ulna,  but 
the  surgeon  cannot  be  certain  that  the  reduction  is  complete.  A  change 
of  one-fourth  of  an  inch  in  the  position  of  the  condyle  will  in  most  cases 
be  sufficient  to  destroy  the  outward  inclination  of  the  forearm  entirely. 

In  the  cases  complicated  by  dUlocation  of  the  forearm  backward  it 
has  been  found  necessary  to  keep  the  elbow  flexed  to  a  right  angle,  or 
even  a  little  further,  in  order  to  prevent  the  recurrence  of  the  disloca- 
tion.  Dr.  Markoe  recommends  for  these  cases  a  grooved  posterior  splint 
with  a  short  anterior  one  on  the  arm,  and  he  begins  passive  motion  in 
the  third  week. 

5.  Fractures  of  the  External  Coxdyle. — These  also  are  among 
the  more  frequent  fractures  at  the  elbow,  and,  like  those  of  the  internal 
condyle,  are  múch  more  common  in  children  than  in  adults.    Of  29  cases 
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rccnrded  by  Hnmilton  all  but  2  occnrred  in  childron  nnder  sixtcen  MM 
of  :iĽľ.  The  fracture  umy  be  produced  by  a  fall-upoii  the  bánd,  or  bj 
a  ťiill  úpon  tlie  posterior  and  inner  portion  of  tbe  elbow  :  in  the  iV.rmer 
eaMthefone  is  trsausítted  tbrongh  the  rádius ;  in  tbe  latter,  in  some 
um  al  [eaat,  tbe  fóru  is  rcceived  apon  tbe  oleoranan  or  ulna,  wliicb  is 
tliereby  Ariren  foreibly  upward  and  ontward,  Bplitting  off  tbc  externá) 
condyle.  Ordinarily  tlie  perinsteum  is  not  tôni  exteneively,  and  tbe  dis- 
placement  is  not  great.  TI  e  line  of  fracture  runs  obliijuely  from  the 
outer  ridge  ríf  the  huroerus  downward  and  inward  tato  the  joint,  aoaw- 
times  extending  as  far  inward  os  the  middle  of  tlie  trochlea.  M 
■rives  in  hla  Atlas,  Plates  VIII.  and  IX.,  illnatratúrae  of  two  fracture*  of 
the  externá]  condyle,  both  old  and  nnunited. 

Pisplaeemerit  umy  t;tke  plnce  in  any  direction  except  inwardly,  and  is 
not  inťrei|tiently  accompanied  by  parlial  dislocatkm  nľ  both  bonei  of  tlie 
forearm  outward,  sometimes  by  thftt  of  tlie  rádius  alone.  Two 
extréme  displacement  outwarď  and  upward,  90  tlmt  tlie  oleeraimn  lay 
upon  the  mitcr  siiie  of  tlie  Immcrus,  were  reported  recently  by  ľi-n., 
Schnúť/.1  with  drawini;s  after  dissection.  Tlie  outer  condyle  in 
BBumted;  flexton  and  extension  limited  to  tlie  arc  betweeň  106c  and 
140°,  proímtion  and  sHpiimtinn  perťect.  A  nenritis  of  tlie  ulimr  nerve 
had  been  excited  by  tlie  overstretcliing  of  tbe  nerve,  and  had  led  to 
ptrolysis  of  the  eorrespmidirijr  museW.  Tlie  second  ease  was  foutíd  in 
tlie  dissecting-rooro,  with  no  history,  and  no  appenranee  "f  nerve  troabfa 

Tlie  rádius  usnnlly  preserves  its  relatione  to  the  condyle,  biit  in  a  čase 
reported  by  I>r.  Hamiltoo  it  tras  diaplaced  backward  and  separaiad 
ciuiľ'ly  from  tlie  condyle.  The  displacement  could  be  easily  reduecd, 
but  the  reduetiou  could  not  be  maintained,  and  apparently  tbe  diapUofr 
ment  dul  not  interľcre  with  tlie  ťunctioiis  of  tlie  joint. 

Tbe  symptóme  of  the  fracture  vary  principally  with  tbe  degree  of  the 
displacement.  There  are  tlie  usual  symptonis,swellin;f,  pain,  eeehymnsi- 
and  erepitation  ;  the  latter  is  obtained  most  readily  by  rotating  tlie  fore- 
arm atid  by  pressure  úpon  tlie  condyle.  Tlie  anaťunieal  guidei  in  the 
dtagnosis  are  tlie  lame  as  abovc  detailed  in  the  other  fracture:  tlie  rela- 
tious  of  the  olecranon  and  epicondyles,  and  the  pOBÍtion  of  tbe  head  of 
tbe  rádius.  The  latter  líes  norninlly  a  short  dištance  below  tlie 
epicondylc.  lf  the  finger  is  earried  dircctly  downward  from  the  tip  of 
tbe  epicondyle  and  the  forearm  is  gently  rotated  tlie  edge  of  the  head  of 
tlie  rádius  can  be  felt  very  d  istine  ti  y  to  move  to  and  fro,  and  whenevar 
the  ewelling  is  not  so  great  ns  to  mask  the  parts  this  examination  will 
enable  the  surgeon  to  determine  positively  whetber  the  head  of  tbe  rádius 
is,  or  is  not  in  its.  proper  plače.  As  the  Hne  of  fracture  ia  obliqne  dis- 
plaaemeut  of  the  fragment  upward  will  always  he  alao  aomewhat  ont- 
ward,  and  thus  tlie  tľansverse  diameter  of  tlie  lower  end  of  tlie  Inuuern- 
will  be  inereased. 

Tbe  eflľect  of  tlie  displacement  tipon  the  normál  ouhvard  deflection  of 
tbe  forearm  is  to  iiteicase  it  iť  tlie  displacement  is  upward,  aud  to  dimmíat 
ít  if  it  is  downward.     The  recorded  cases  indicate  tliat  the  forme  r  is  the 

1  Ein  li-itrac  iur  Uiiriirgiíiln-ii  ľntl,i-I.>gii>  il.-s  CH  f- ■;.- .-n  :--l.-n  k~.  Mnnii  li       , 

1880,  p.  27. 
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more  common;  they  show  also  a  rather  large  proportion  of  cases  of 
fibrouB  ímion.  The  ultimate  result,  so  far  aa  tlie  restoration  of  function 
is  concerned,  varies  greatly  in  tlie  diifereut  cases,  but  U  usually  good 
and  improvea  wiih  time. 

The  treatment  consists  in  immobilization,  and  usually  in  the  flexed 
position,  because  of  a  tendency  to  the  displacement  of  tlie  fragment  for- 
ward  and  downward  by  the  traetioii  of  the  attached  muscles.  A  common 
dressing  consiata  of  a  grooved  posterior  rectangular  splint  extending 
from  tlie  shoulder  to  the  wriat,  and  a  short  anterior  one  extending  front 
the  shoulder  to  the  elbow.  Immovablc  dressin^s  are  also  in  quitc  com- 
mon use,  and  may  be  used  with  contidence  whenever  displacement  is 
absent  or  slight.  Dr.  Allis  maintaius  tliat  the  poaterior  splint  is  to  be 
rejected,  because  the  tunis  of  the  baudage  which  is  used  to  bi  ml  the 
forearm  to  the  splint  force  the  rádius  and  the  attached  cotidyle  down- 
ward and  thus  deatroy  the  outward  angle  of  the  forearm,  but  the  objec- 
tion  is  more  easily  met  by  the  use  of  a  moulded  splint  and  loosely  applied 
bamlagc  than  by  treatment  in  tho  extended  position,  as  he  proposes.  It 
will  be  found  in  practieo  tliat  in  some  cases  the  flexed  position  and  in 
others  the  extended  position  favors  displacement  of  the  rádius,  aud  tlie 
treatment  mušt  be  varied  accordingly. 

6.  Ikterconi>yloid  Fbactubes. — In  the  simplestformofthis  variety 
the  line  oť  fracture  is  in  the  forra  of  &  T  or  Y,  the  vertical  braneh  extend- 
ing into  the  joint,  the  other  crossing  the  shaft  more  or  less  directly  a 
short  dištance  above.  Sometimesthe  transverse  line  liea  just  above  the 
articular  surface  and  is  quite  irrcgular  in  its  direction,  or  the  fracture 
may  be  comminuted.  Tliese  varieties  are  represented  in  tlie  aunexed 
figures. 

Fig.  220. 


The  fracture  is  not  a  very  common  one,  and  in  alraost  every  recorded 
:ase  appears  to  háve  been  produced  by  direct  víolence,  a  falí  or  a  blow 
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iipon  tlio  elbow.     Tlu'  st  ľľC|iient  form  of  dUplacem  ml  i 

Kptratton  of  tlu?  cimdyles  and  tlieir  asceiit  in  front  or  on  eitht 


tlio    íhaft,  bringing  tlie  end    oľ   tlie  latter  near  tlie  olecranon  I 
2i8,and  224). 


■iviulv  corapnund,  and   tlie   soft   parta 

wliícli  tlie  end  of  iho  npper  fragment  had  p 
n  ítmi   pmjeeted  ['nr  tlie  dištance  of  an  inch   the  medi 
ne  had  l»on  puslied  Lefore  it  and  waa  tightlv  stretched  over  i«  edet. 
■    Iirtielii.'i!    nrtťrv  Ims    heen  compri'snťd  i 
mement  in  the  tir-f  phee  is  naliali  v  the  violence  whica 
ved  tipon  tlio  mitier  sid«  of  t] 
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and  force8  the  latter  up  like  a  wedge  between  the  condyles ;  but  the 
reproduction  or  the  persistence  of  the  displacement  is  in  great  part  the 
reault  of  the  contraction  of  the  triceps,  biceps,  and  brachialis  anticus. 

Marked  deformitv,  involving  the  entire  región  of  the  elbow  and  some- 
timed  sufficient  in  itself  to  establish  the  diagnosis,  is  a  prominent  symp- 
tóm, and  with  it  are  found  extensive  changes  in  the  three  prorainences 
of  the  epicondyles  and  the  olecranon,  crepitation,  and  abnormal  mobility. 
Perhaps,  the  most  striking  element  in  the  deformity  is  the  increase  of 
the  transverse  diameter  of  the  humerus  at  the  condyles ;  if  this  is  very 
great  and  the  olecranon  ha3  heen  forced  up  between  the  condyles  it 
may  be  impossible  to  obtain  crepitation  until  after  the  olecranon  has  been 
drawn  down  and  the  condyles  pressed  together.  The  direct  violence, 
which,  as  has  been  said,  is  the  coramon,  if  not  the  only  canse  of  the  in- 
jury,  leaves  its  marks  úpon  the  soft  parts,  and  the  fracture  is  frequently 
compound.  If  the  wound  is  large  enough  to  perrait  exploration  with  the 
finger  the  details  can  usually  be  made  out  satisfactorily. 

If  the  fracture  is  simple  and  without  šuch  bruising  of  the  soft  parts  as 
may  require  special  treatment  to  prevent  or  diminish  inflamraation,  the 
arm  may  be  placed  in  a  raoulded  posterior  splint,  or  in  an  immovable 
dressing  after  reduction  of  the  displacement.  The  future  usefulness  of 
the  limb  requires  reduction  of  the  displacement  not  only  to  restore  the  me- 
chanical  conditions  of  the  joint,  but  also  to  keep  the  inflammatory  reaction 
within  the  narrowest  bounds,  for  fibrous  ankylosis  is  the  consequence  of 
the  processes  accompanying  the  latter.  In  my  judgment  early  passive 
motion  is  not  to  be  thought  of  in  these  cases,  and  the  surgeon's  efforts 
mušt  be  directed  to  maintaining  reduction  and  keeping  down  inflamma- 
tion. Unfortunately  it  is  not  easy  to  combine  the  measures  appropriate 
to  the  two  indications ;  the  rest,  quiet,  and  pressure  which  are  so  suitable 
to  the  second  are  not  entirely  corapatible  with  the  frequcnt  inspection 
that  ia  necessary  to  protect  against  the  tendency  to  displacement.  The 
pian  that  seems  most  suitable,  one  that  as  I  write  has  just  yielded  me 
a  very  good  rcsult,  is  to  plače  the  limb,  flexed  nearly  to  a  right  angle, 
in  a  gypsum  posterior  splint  moulded  to  it  while  extension  and  coaptation 
are  made ;  then  to  apply  a  sirailar  anterior  splint  over  a  thick  layer  of 
cotton,  bind  the  two  together,  and  make  continuous  extension  for  a 
time  from  the  forearm  close  by  the  elbow  by  means  of  India-rubber  or  a 
weight. 

After  three  or  four  weeks  the  arm  may  be  left  loose  in  the  posterior 
splint  or  even  suspended  in  a  sling,  and  the  range  of  motion  forcibly  but 
cautiously  inereased  ouce  or  twice  a  day  if  the  attempt  does  not  cause 
persistent  pain  in  the  joint.  In  this  way  projecting  fragments  that 
would  otherwise  limit  the  range  may  be  pressed  out  of  the  way  and  soft 
adhesions  broken  or  stretched.  1 1  is  especially  desirable  that  flexion  to 
within  a  right  angle  should  be  made  possible. 

In  the  more  severe  cases  the  surgeon  may  háve  to  content  himself 
with  merely  supporting  and  immobilizing  the  limb  úpon  a  splint  or 
cushions  after  incomplete  reduction  while  awaiting  the  subsidence  of  the 
swelling. 

In  compound  fractures  the  rule  is  well  established  to  excise  so  múch 
of  the  shaft  as  is  necessary  to  make  reduction  and  retention  easy,  and 
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oftcn  it  is  desirahle  to  removo  tlie  condylcs  also,  in  símrt  to  do 
siaimok.  I  háve  apofeen  eUewhere  of  tlie  change  in  tlie  treatment  i 
articular  ťracturcs  hrouglit  ahout  by  the  imrodnetion  of  tlie  ani 
Tiiľili'.il.  of  tlie  expeetstive  treatment  which  it  justíBea,  and  of  itsretnoval 
of  tlie  necossity  for  tlie  so-ealled  •'  prevenlive  rcsectiona,"  those  which 
wera  anderttkea  to  prevent  violent  i  nfl  a  m  m  a  ti  on  of  the  joint  and  reten- 
tiľii  of  tlie  [iiis.lnit  it  mušt  be  rememliered  tliat  tlie  eoiľlitions  at  tln 
elbow  arc  not  quite  the  samé  as  at  otlier  joints  and  that  it  is  often  bettot 
to  try  there  for  a  movalile  joitit.  even  i  f  it  slrnnU  I."  .,'■:■ 
tSan  for  ankylosis.  In  young  people.  espeeially,  whose  power  to  r( 
produce  bone  is  great,  au  elbow  after  e\eísion  is,  as  a  rule,  verv  sei 
viceable,  and  is  often  almost  aa  múch  so  as  in  uninjured  fellow,  Pw 
tliis  našou  and  tlie  additional  one  tliat  tlie  joint  is  espeeially  dilfieult  to 
drain  and  tliat  tlie  ntefulnesa  o!'  the  liand  umy  be  greuth  diuiiin-ln.!  !._ 
tlie  lnirrowing  o  f  pua  and  tlie  formatimi  oťa'wesíes  arnong  tlie  muselo 
of  tlie  forearm,  a  primáry  rentoval  of  the  condyleaia  aometimea  to  b 
yircťerred  te  pare  coneervative  or  expectative  treatment.  It  ia  irorthj 
oť  note  tlrnt  the  records  show  ln-tter  results.so  far  as  tlie  mobility  oF  llie 
joint  is  concerned,  aťter  compouud  fraeture  witli  resection  than  aťter 
siuijile  ťmetinv. 

1  háve  been  led  to  tbink,  after  the  experienec  of  some  reseetíons  Íl 
adults,  that  it  U  beat  to  make  the  escision  setui-articular  in  sneh  ease: 
(adults),  to  leave  the  rádius  and  u!na  untonehecl,  While  it  ís  probnbh 
that  the  mobility  of  the  new  joint  will  be  less  after  sueh  an  operarim 
than  aťter  a  total  exeiaion.it  will  still  be  sufficieiitly  ťree,  and  lii- 
vatiou  oť  the  oleeranou  adds  greatly  to  the  ethViency  oť  the  triceps. 

The  followiiiji  ease  ia  quoted  Írom  Mr.  Clieyne'a  štatistici  of  Mr 
I.i-tei'a  pineiiee1  in  illustration  of  tbis  prineiple. 

The  palicu  t.  a  boy  12  years  old,  was  admitted  on  aceount  of  a  badll 
nmted  ťracture  of  the  lower  end  of  the  humenis  with  dLälocatíon  oť  boúi 
limies  -iť  tlie  IViľťiinn  baekwurd.  Tlie  accident  happcued  thrce  monttu 
before  adruission  ;  the  inovements  of  tlie  joint  were  very  liniited. 

u  On  tlie  supposition  tliat  the  caae  waa  slmply  one  oť  ťracture,  a 
lon^iiudinal   ineiaion    was  made  behind  the  joint  with   the  intention  (  " 
excisiug  it ;  but  tlie  tme  náture  oť  the  ease  being  revealed,  it  was  di 
tiTiiiineil  M  avoid  interťerenee  with  the  bones  oť  the  forearm.      A  maj 
sliee   wai  sawn  away  from  the  lower  end  of  the  humerus,  whiefa   w» 
grcatly  distorted  and  thiekened  by  callus.     Tlie  lower  end  oť  the  Immi 
rus  was  then  pared  and  alni].eil   with  ehiael  and  gouge,  ao  as  to  it 
si'uilile  the  uatnral  form  oť  the  articular  end  oť  lho  hone,  hollowa   In  in 
gOUgmi  for  the  reeejitioii  of  the  oleeninon  and  coronoid  proeeaaes.       I 
dialocation   was  then  redueed ;    drainage  tubea   inaerted,  and 
stitehed.     The  reaaon  for  preferring  this  operation  to  c  o  m  plote  i 
was  to  avoid  tlie  lagging  behind  in   growth   oť  lho   forearm  an<l    liamt 
which  ia  so  apt  to  oceur  after  that  operation  in  young  childreii. 

"  Aseptie  Ľoiirac-     Paseive  motion  begun  on  the  day  after  the  OpM 
tion.      ľronation  and  supination  were  perfect  from  tlie  ťirat  and  always 
eontiiiued  so.     The  liuib  was  very  strong.     The   inovements  oť  nYxton 
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and  extension  were  fair  and  were  constantly  iraproving  when  the  patient 
was  discharged  [five  months  afterwards]." 

The  following  cases  are  quoted  in  illustration  of  the  course,  treatment, 
and  result  under  varying  conditions  : — 

l.1  A  woman,  44  years  old,  fell  úpon  the  sidewalk  striking  úpon  her 
right  elbow  ;  when  seen  a  few  minutes  afterwards,  the  parfcs  were  already 
múch  swollen ;  the  forearm  was  slightly  flexed  and  pronated.  On 
seizing  the  elbow  firmly  distinct  raotion  could  be  felt  above  the  condyles, 
also  crepitus,  and  also  the  point  of  the  upper  fragment  indistinctly. 
While  moderate  extension  was  made  the  condyles  were  pressed  together 
and  it  thcn  became  apparent  that  they  had  been  separated.  On  re- 
moving  the  extension,  they  again  separated  and  the  olecranon  drew  up. 
The  patient  was  in  a  condition  of  extréme  exhaustion,  and  the  bones 
were  easily  placed  in  position.  An  angular  splint  was  secured  to  the 
limb,  and  every  čare  used  to  support  the  fragments  completely  but 
gently.  The  dressings  were  frequently  reraoved  and  the  elbow  moved 
as  much  as  i  t  was  possibly  to  move  i  t.  Seven  months  afterwards,  the 
elbow  was  almost  completely  ankylosed,  and  the  fingers  and  wrist  were 
quite  rigid.     Six  years  later  the  ankylosis  had  nearly  disappeared. 

2.  H.  W ,  43,  a  large   healthy  man,  was  admitted  to  Belie vue 

Hospital,  January  5,  1881.  Shortly  before,  while  walking,  he  had 
slipped  and  fallen,  striking  only  úpon  the  palra  of  his  right  hand.  I 
saw  him  the  next  morning,  found  the  right  elbow  much  swollen,  and 
recognized  an  intercondyloid  fracture  of  the  humerus,  probably  Y- 
shaped.  Each  condyle  could  be  moved  separately  with  crepitation,  the 
upper  edge  of  each  fragment  could  be  distinctly  felt  on  the  condyloid 
ridge,  and  the  end  of  the  upper  fragment  could  be  felt  indistinctly  in  the 
bend  of  the  elbow,  where  pressure  caused  much  pain.  There  was  an 
increase  in  the  breadth  of  the  lower  end  of  the  humerus,  estimated  at 
half  an  inch. 

He  was  kept  in  bed  with  hot  applications  úpon  the  elbow,  and  the 
limb  supported  úpon  cushion3  for  two  days,  and  then,  the  swelling 
having  subsided,  moulded  posterior  an  1  anterior  splints  were  applied,  the 
elbow  being  flexed  nearly  to  a  right  angle.  During  the  hardening  of 
the  splints  extension  was  made  by  drawitig  úpon  the  forearm  near  the 
elbow,  and  lateral  pressure  úpon  the  condyles  by  grasping  them  with 
one  hand.  Continuous  extension  by  weight  and  pulley  was  kept  up  for 
several  days,  during  which  the  patient  remained  in  bed. 

31st  January.  The  anterior  splint  was  removed,  and  the  arm  left 
loose  in  the  posterior  one,  and  supported  in  a  sling ;  two  or  three  days 
afterwards  the  posterior  splint  was  removed  and  the  patient  directed  to 
carry  the  arm  in  the  sling.  Motion  at  the  elbow  was  free  and  painless 
through  a  range  of  about  45°,  from  100°  to  145°.  Feb.  4th,  6th,  and 
8th,  1  forced  i  t  gently,  carry  ing  flexion  to  about  &0°.  Pronation  and 
supination  were  almost  complete  ;  patient  discarded  the  sling  and  used 
the  arm  freely  in  carrying  small  objects.     Left  hospital  Feb.  lOth. 

3.a  A  healthy  man  34  years  old  had  his  right  elbow  crushed  by  the 

1  Ham il ton,  loc.  cit.,  p.  280. 

2  Jonathan  Hutehinaon,  Med.  Times  and  Gazette,  1866,  vol.  i.  p.  516. 
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Fig.  22S. 


fiill  apon  it  of  a  heavy  cheat.  The  akin  was  consider&bly  contused,  »nd 
there  was  &  email  laceration  on  the  ianer  side  of  the  joint.  We  were 
not  certaín  that  thia  commuoicated  with  the  joint,  bat  on  the  next  daj 
the  díscharge  of  synoria-like  fluid  made  thia  almoat  conclnsive.  Th« 
límb  was  got  into  good  poaition,  placed  on  an  angular  splint,  and  snr- 
roanded  by  bladders  of  ice.  During  the  next  fortnight  the  iee  treat- 
ment  was  carefully  and  efEcíently  carried  out.  It  did  not,  however, 
euflice  to  prevent  a  most  acnte  attack  of  tran- 
matic  synovitia ;  there  was  mneh  sweľlíng  and 
several  abscesaea.  The  anppuration  was  pro- 
fuae,  and  fearing  the  man's  health  would  givc 
way  excision  was  recomraended  on  the  sixté 
week.  The  patient  died  during  the  preltmi- 
nary  admiuiatration  of  chloroform.  The  frae- 
túre  waa  Y-shaped,  and  partial  anión  had 
taken  plače.  Figúre  225  reprcsents  tbc 
gpecimen  and  ig  a  aignificant  commentary 
úpon  the  statement  that  the  limb  was  got  into 
good  po  si  ti  on. 

4,1  A  pnbliean,  aged  about  50,  accnatomed 
to  a  very  free  móde  of  life,  fell  from  sonw 
steps  and  auatained  a  compound  fracture  of 
the  lfjft  elbow,  the  inner  extremity  of  the 
apper  fragment  perforating  the  akin,  and 
synovia  eacaping  from  the  wound.  The  soft 
parta  were  múch  bruiaed.  Complete  excision 
rni<rtiir«ofihoiiiitiiflroi.  of  the  ends  of  the  three  bonea  was  done  in 

the  usual  manner  through  a  T-ahaped  inci- 
aion.  The  arm  was  ínuch  swellen  during  the  first  three  weeks,  there 
'was  a  slight  attack  of  eryaipelaa,  and  some  delirium,  "probably  a  com- 
plicatioti  of  delirium  trčme  tis  and  the  trauma  tie  form."  The  wonnd 
healed  and  líc  left  tlie  hospítal  at  the  end  of  aeren  weeks.  He  was 
seen  repeatedly  afterwards,  was  in  excellent  health,  and  had  good  use 
o  f  the  arm,  whieh  he  coul  1  flex  and  extend  through  a  wide  range, 

4.1  (ieorgc  G.,  00,  admitted  júne  28,  1872,  two  and  a  hnlf  honrs 
a  f  to  r  the  accident,  with  a  compound  comminuted  fracture  of  the  hu  menu 
caused  by  the  passage  of  tlie  wlieel  of  a  wagon  over  hia  arm.  Humerns 
fVacmrcil  iti  two  placca,  the  lower  fracture  communicating  with  the 
elliow-joint.  The  wound  waa  injected  with  1  to  20  carbolic  lotion  ;  aome 
looso  picces  of  bone  removed  from  tlie  lower  wound.  Tpyical  aseptie 
oourse.  Tlio  fracture  had  quite  united  on  August  lOth.  The  wound 
waa  ijiiite  suporficial  on  August  3  1  and  boracic  dressing  waa  applied. 
Krvsipolas  August  lôth.  Wounds  healed  September  20th.  Wheo 
(lisiiiissed  the  patient  was  able  to  flex  hia  arm  sufficiently  to  touch  hia 
nppoaite  ahoulder. 

hitorrupted  dressings  of  plaster  (fig.  220)  or  aome  one  of  the  apecial 
funns  nf  splints,  suaneiided  or  otlierwUe,  so  constructed  as  to  permit  the 
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Fig.  228. 


dreasing*  of  the  wound  to  be  ohanged  without  tlie  removal  of  tlie  spim 
(fig.  227)  ahould  be  used  in  the  compound  fracturea. 


7.  Sbparation  of  tiib  Kprpiivsrs. — The  cpiphyais,  which  incliides 
both  epícondylea,  growa  relatively  smaller  as  tlie  indivídua)  advancea  in 
veara  ;  it  showa  at  first  five  separáte  centres  of  oaaification,  which  arc 
reduced  to  three  some  time  beforc  fuaion  witli  the  ahaft  takes  plače. 
Figúre  228  represents  the  direction  of  the  lines  at  the  age  of  fifteen 
yeare ;  tlie  sraall  piece  on  the  aide  ie  the  interunl  epicondyle.  The 
figúre  represents  the  scction  as  aeen  Írom  behind  and  showa  the  centre 
of  the  olecranon  fos<a.  In  consequence  of  the  smallness  of  the  epiphy- 
6Í8  and  its  protected  poaition  its  separation  ia  a  rare  accident  and  one 
that  haa  been  rarely  demonstrated  by  direct  exainination.  Gurlt  (loc. 
cít.,  vol.  Í.  p.  82)  ijiiotes  the  description  of  a  caae  obaerved  in  1818 ; 
Mr.  Hutchinaon  (Med.  Times  and  Gaz.,  18i>tí,  i.  p.  360)  deucribea 
another,  and  Dr.  Haroilton  (loc.  cit.,  p.  272)  deacribes  and  figures  a 
third  and  givea  a  figúre  of  a  apecimcn  IVora  a  fonrth  that  waa  presented 
to  the  N.  Ý.  Surgical  Society  by  Dr.  Lange  in  1880.  There  ía  alao  a 
apecimen  in  the  Museum  of  Bellevue  Hospital,  the  bones  of  the  forearm 
of  a  child  with  a  shrunken  cartilage  attached  which  aeems  to  be  the 
lower  epiphysis  of  the  hmnerus.  In  the  first  and  third  casea  amputa- 
tion  waa  done,  in  the  second  the  end  of  the  upper  fragment  which  prc- 
jected  waa  excised  and  the  patient  recovered  with  a  atiff  elbow,  and  in 
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the  ťourtli  thc  opiphyeis  waa  removed   through  tlie  wound  and  l 

of  tlie  shaft  excised,"  tlie  patient  raade  u  good  recoírerj  and  had  a  usefnl 

arm  witli  free  liexiou  and  exteiisioii. 


Eplplijicil  L  L  ■■  -  -  v 


.1.1,    lllu! 


Mr.  Tlutdiiiíoii  thitiks  he  has  seen  "halF  a  dosten  recent  exain|>le*  d 
tbia  fonn  of  injury  aod  at  leasl  twioe  aa  mauy  old  ones  in  wfaicl 
VH  -"ii.'.-lir.  in  (.■'niíOijiiľiiĽ..'  i.if  ílu1  awkward  deťonnity  which  ofw  i 
it."       He   descrihes    tlie   symptóm?  :is  like    ríms..-  i>ť  :i  dUlocation   1 
nspiesoiia  defonnity,  the  end  oť  tlie  ľľmiv  pmjeť-ts.  iho.  t<-.n 

ol  ttta  trieepa  ís  prominent  and  eurved,  and  t  ho  torearm  I 

■  mrul-  li v  observing   that   the  reUtiou 
cranon  and  tne  eptcondyles  and  the   positiori  of  the  head  of  tlie  radm 
are  not  changed.  i  also   freely  movable    apou    ■ 

;unl  íľ  the  defbnnity  i-  reduced  erepitus  cau  guner»Uj  l>ľ  t.  li.      In  < 
-   the  lower  fragment  is  carried    bodily  backward    «iih   i 

I ■■■-  ol  the  forearra,  which  preserve  tlieir  ivlationa  to  it,  and, 

ta   Hr.    Hutchiuson,  is   rotated   inward    so  that  ita  inner  extr 
prominent  uwler  the  skin. 

Tli-  itidiťatiotií  IV>i*  treatment  arc  easentially  the  samé  aa  in  fractui 
e  condj  les;  to  prevent  bodily  diapla  :  raemeiith 

araid  or  an  angular  dUplacemetit  tlint  would  cause  the  vcrtic&l  a 
■;i   to  incline  forward  an  1  upward.     This  latter  diapla  i 
fawored  by  tlie  coiitraction  of  tlie  flexor  iuuseles  of  thu  fnrenrm,  aod  i 
"»  wiili  tbe  vien  of  preventing  it  especlally  that  Mr.  HutahttHHM  r 

nent  by  extr >■  Hexion  of  tht  forearm  opoo  tlie  ann. 

■-.ÍL  iľ  ni't  itiijn»<>ildc,  to  effecl  aocurati 
dU  [either  in  separation  of  the  cpipbysis  or  in  fracta 
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above  the  condyles].     There  is  almost  certain  to  be  some  overlapping, 
but  still  the  bent  position  is  the  best  one." 

8.  Fractore  of  the  Artícular  Process. — The  existence  of  this 
variety,  which  appears  to  háve  been  first  described  by  Laugier,1  who 
ma  de  the  diagnosis  during  life  of  a  fracturc  of  the  trochlea  alone,  but 
did  not  verify  it  by  dissection,  has  been  since  demonstrated  anatomically. 
Gurlt  quotes  the  descriptions  of  two  specimens,  one  of  which  shows  frac- 
ture  of  the  entire  articular  process,  the  other  of  the  portion  correspond- 
ing  to  the  head  of  the  rádius.  The  first  is  the  right  humerus  of  an  adult; 
the  trochlea  and  capitellum  háve  been  broken  off  and  displaced  forward 
and  upward,  and  háve  reunited  firmly  with  the  bone  above  the  coronoid 
fossa.  The  articular  surface  is  still  covered  with  cartilage  ;  the  rádius 
and  ulna  are  lacking. 

The  other  speciraen  was  taken  from  a  woraan  sixty-seven  years  old 
who,  four  years  previously,  had  hurt  her  elbow  while  intoxicated.  On 
examination  after  the  swelling  had  subsided,  a  hard  round  prominence 
was  found  in  front  of  the  external  coňdyle  which  did  not  move  when  the 
wrist  was  rotated,  and  pressure  úpon  which  produced  crepitus.  The 
diagnosis  of  fracture  of  the  neck  of  the  rádius  was  made,  but  on  the 
death  of  the  patient  four  years  afterwards  the  capitellum  was  found 
broken  from  the  condyle  and  trochlea,  displaced  forward  and  upward, 
and  reunited  with  its  upper  border  lying  in  the  radial  depression  (fovea 
anterior  minor).  The  head  of  the  rádius  lay  below  in  the  cavity  leťt 
by  its  removal.  The  olecranon  and  coronoid  fossse  were  filled  up  with 
new  deposits  of  bone. 

The  only  other  čase  of  which  a  clinical  description  is  given  is  Lau- 
gier's,  a  supposed  fracture  of  the  trochlea  alone,  and  although  the  diag- 
nosis is  not  entirely  free  from  doubt  I  subjoin  an  abstract  of  the  history. 
The  patient  was  a  girl,  seventeen  years  old,  who  had  fallen  úpon  her 
hand.  The  región  of  the  elbow  was  not  swollen,  its  voluntary  movements 
painful,  range  of  passivo  movements  complete.  Crepitation  was  pro- 
duced within  the  joint  by  rotating  the  wrist,  and  múch  more  clearly  by 
extending  the  forearm  completely  and  then  bending  it  toward  the  inner 
side.  When  completely  extended  the  forearm  showed  a  slight  abnormal 
inclination  to  the  inner  side  which  could  be  diminished  by  pressure.  No 
change  in  the  epicondyles.  The  diagnosis  of  fracture  of  the  trochlea 
was  made  úpon  this  abnormal  mobility  with  crepitation  and  the  integrity 
of  all  accessible  bony  points.  The  treatment  was  rest  with  the  forearm 
half  flexed  and  pronated.  Recovery  took  plače  in  a  few  weeks  without 
I088  or  diminution  of  function.  There  was  at  no  time  any  appearance 
of  eflusion  within  the  joint. 

Laugier  lay  s  down  seven  propositions  as  characteristic  of  this  variety 
of  fracture,  but  as  they  merely  restate  the  symptoms  given  above  they 
do  not  need  repetition  here. 

9.    SlMULTANEOUS   FRACTURE  OF  THE   HUMERUS   AND   THE  UPPER  END 

of  the  Rádius  and  Ulna. — This  variety  deserves  the  separáte  classifi- 
cation  which  it  sometimes  receives,  mainly  because  of  the  emphasis  which 

1  Archives  Générales  de  Méd.,  1853,  vol.  i.  p.  45. 
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rany  tlms  Itc  givcti  to  tlie  premise  held  out  by  conservative  treatment. 
Tlie  iltjarj  is  a  severe  one,  usmilly  caused  by  direct  violence,  U) 
oolOpotitiq.  The  ťrneture  of  tlie  bumerus  may  lie  articular  or  extra- 
articular ;  of  tlie  other  two  bonea  tlie  ulna  ia  the  one  most  freojiiently 
broken.  Tlie  detuils  of  the  ťraeture  anJof  the  symptoms  m  too 
for  claasification.  Tlie  fact  to  be  horne  in  mind  is  that  even  under  for- 
mer  and  less  ľaiwable  methods  of  treating  Tfounds,  hotb  life  and  límb 
we«  habitually  suved  liy  exeision  of  the  joint,  and  that  under  modem 
methods  of  treatment  we  háve  a  rijiht  to  expect  to  obtain  a  good  result 
even  more  frei|Uently  and  more  easiíy. 


In  tlie  examination  of  an  injured  elbow  the  first  point  to  which 
the  surgeou's  attention  shouhl  be  directed  íb  the  relationa  between 
the  four  principál  bony  proininences,  the  two  epieondyles,  tlie  tip  of  the 
olecranon,  and  the  head  of  the  rádius.  If  these  pointa  can  be  recognized 
by  the  finger  the  existence  of  any  displnccment  or  of  a  dislncation  ought 
uot  to  eseape  detcetion.  The  tbnmb  and  midilie  finger  sliouhl  bi  plued 
úpon  the  tips  of  the  condyles,  and  the  index  finger  upon  the  tip  of  the 
olecranon.  When  the  forearm  is  extended  these  ihrec  pointa  are  nor- 
matív in  tlie  samé  horizontál  line,  and  wlien  the  forearm  is  flexed  the 
olecranon  lies  below  a  line  draivn  f  roní  one  epicondyle  to  tlie  oiher.  Tlie 
head  of  the  rádius  lies  novmally  about  halľ  an  inch  below  tlie  externej 
Cpicondyle,  nnd  when  its  sliaft  is  not  broken  it  can  be  ťilt  to  move  an  ihe 
wrist  is  rotated. 

Measuretnent  of  the  arm  from  tlie  acromion  to  the  externá!  condyle, 
and  from  the  latter  point  to  the  wrist,  and  of  tlie  transverse  diameter  at 
tbc  condyles,  sometimea  gives  valuable  information,  The  (ollowiiig  ia  a 
bľief  recapitulation  of  the  aigns  by  which  the  more  importani  of  tht 
dífferent  ťractures  are  to  be  recognized,  and  tlmse  of  disloeatiou  of  Uie 
fweann  baekwurd  are  added  for  tbc  sake  of  oomparUon. 

Fneturé  ábwe  tht  Cmdylti. — Usually  the  olecranon  projecta  and 
the  tendon  oť  ihe  trieeps  enrvea  backward,and  tliií  projeetion  isinereased 
by  straightening  the  foreann  upon  the  arm.  The  nounal  relationa  of 
tlie  olecranon  and  epicoudylea  are  preserved  ;  there  is  ahuonnal  mobility 
above  tlie  joint  ivítli  erepitus.  Piaappearance  of  llie  deformity  when 
traction  is  niade  upon  the  forearm,  and  its  prompt  reappearance  when 
tlie  traction  is  intennitted.      Free  and  painiess  mobility  oť  tlie  joint. 

In  tlie  rnrcr  cases  oť  displnccment  oť  tiie  fragment  fonvard  tlie  re- 
semblanee  to  a  disloeatiou  buckwnrd  is  lost. 

Dithcúíion  i>ť  the  Eaáíutand  dnu  BacJtward. — The  olecranon  pro- 
jecte  and  tbc  tendon  of  the  tricops  is  eurved,  but  tlie  projeetion  i*  diiuin- 
isbed  by  straightening  tlie  loreaím  ujon  the  arm,  and  the  1 1  j  >  of  (ba 
olecranon  at  the  samé  tiroc  rises  above  the  line  drawn  between  tlie  two 
epieondyles.  Losa  of  normál  relations  between  tlie  olecranon  and  llie 
epícomiylea.  The  head  oť  the  rádius  is  displaced  baekward.  If  the 
deformity  ÍS  rednceil  by  traction  upon  the  bocami  il  iimiíiIIy  ďtus  i.<n 
recur,  Forearm  slightly  fluxed  upon  tlie  arm  and  alinost  immovaMe; 
souie  lateral  mobility. 

Fracture  of  tht  Interual  Vondyle. — Change  in  tlie  relationa  of  the 
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epicondyles  if  there  is  displacement.  Crepitus  and  abnormal  mobility 
recognized  by  grasping  tbe  comhle  with  the  thumb  and  fingers  and 
moving  it  úpon  the  humerus,  or  by  grasping  the  elbow  with  one  liand 
and  moving  the  forearm  laterally  with  the  other.  The  condyle  remains 
attached  to  the  ulna,  and  moves  with  it.  Abnormal  lateral  mobility  of 
the  forearm  when  completely  extended. 

When  complicated  by  dislocation  backward  the  head  of  the  rádius  is 
found  below  and  behind  the  extemal  condyle," and  if  the  finger  is  passed 
down  along  the  internal  condyloid  ridge  of  the  humerus  it  recognizes 
its  abrupt  termination  at  the  Hne  of  fracture. 

Fracture  of  the  Extemal  Condyle. — Crepitus  and  abnornal  mobility 
recognized  by  manipulation  of  the  condyle  or  lateral  movement  oť  the 
forearm.  Change  in  the  relations  of  the  condyle  with  the  olecranon 
and  internal  condyle,  preservation  of  its  relations  with  the  head  of  the 
rádius.  The  latter  sign  is  of  especial  value  in  those  cases  in  which  the 
bones  of  the  forearm  are  displaced  outward  and  backward,  and  in  which 
the  diagnosis  is  very  obscure.  The  examination  should  be  repeated 
after  the  dislocation  has  been  reduced. 

Intercondyloid  Fracture. — Marked  deformity  consisting  in  increase 
of  the  breadth  of  the  humerus  at  the  condyles,  often  shortening  of  the 
arm ;  marked  change  in  the  relations  of  the  bony  prominences ;  inde- 
pendent  mobility  oť  each  condyle  úpon  the  shaft  and  úpon  each  other ; 
crepitation,  which,  however,  raay  not  be  obtained  until  after  the  forearm 
has  been  drawn  forcibly  downward  and  the  condyles  pressed  together. 
Comminution  may,  perhaps,  be  recognized  by  the  freer  crepitation  and 
abnormal  mobility. 

TREATMENT. 

The  methods  of  treatment  suitable  to  the  different  varieties  háve 
been  mentioned  in  connection  with  each.  The  violence  of  the  reaction 
may  call  at  first  ťor  measures  to  reduce  the  inflammation,  and  some 
surgeons  prefer  to  postpone  the  application  of  splints  until  the  swell- 
ing  has  subsided,  placing  the  límb  meanwhile  úpon  pillows.  Others 
apply  a  well-padded  temporary  splint  to  prevent  motion  of  the  fragmente 
by  muscular  twitching  or  accidental  change  of  posture.  Hot  appliea- 
tions,  or  lead  and  ópium,  or  evaporating  lotions  are  applied  to  the  elbow, 
and  leeches  are  sometimes  used.  In  a  few  cases  1  háve  been  múch 
pleased  with  the  benefit  derivcd  from  a  rubber  bandage  covering  the 
hand,  forearm,  and  half  the  arm.  Used  immediately  aťter  the  injury 
it  has  prevented  pain  and  swelling,  and  at  a  later  periód  it  has  rapidly 
reduced  the  latter.  It  should  be  applied  rather  loosely  at  ťirst,  watched 
closťly,  and  tightened  or  loosened  as  circumstances  may  indicate. 

Some  surgeons  first  apply  a  roller  bandage  from  the  hand  to  the  axilla 
to  prevent  spasm  and  limit  the  swelling,  but  the  practice  is  dangerous. 
There  is,  perhaps,  no  risk  in  placing  the  bandage  úpon  the  hand  and 
forearm,  but  it  should  not  be  carried  above  the  fracture. 

The  best  moulded  posterior  splint,  when  it  is  designed  to  hold  the 
fragmente  closely,  is  one  of  gypsum,  and  an  elegant  finish  can  be  given 
to  it  by  placing  a  thiu  layer  of  sheet  lint  between  it  and  the  skiu.  If 
the  tendency  to  displacement  is  slight,  if  the  parte  háve  been  bruised 
and  swelling  is  anticipated,  a  layer  of  cotton  may  first  be  placed  úpon 
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tlie  limb,  tben  tlie  posterior  splint  fitted,  and  a  roller  bendeg*  pl*ft 
anugly  nver  all ;  a  uimilar  nntcrior  splint  is  aometímes  needed  in  addirio 
A  convcníent  s]ilint  that  allows  easy  inspection  is  the  MU  P8BQ) 
iiiľinlril  by  De.  Allis,  and  described  in  tlie  aection  on  fnetOTM  (rf  íl 
internej  condyle,  or  a  sírailar  one  made  nitli  dextrine  or  ailiotte  of  sóda 
that  is,  a  laycr  of  cotton  »bont  tne  limb  Írom  hand  to  ahoulder,  bom 
down  and  eovered  in  with  a  roller  baudage  stilH.-in.ii  wíth  tlie  wliite 
egg.  Retention  of  tlie  fraginciits  i-  aided  liy  bmgitiidinai  atripe  "í'  ■ 
lusiiľ  pluber  upon  tlie  skin.  ľhis  is  sufficieiuly  lirm  lo  keep  tbe  [in 
in  tlie  position  seleeted,  and  if  Bplit  longittldinally  it  e:tn  bfl  eii-ilv  ípi  Hl 

off  without  tffecting  íts  štiepe,    it  doea  nol  control  tlie  fragmente  direotl, 

and  cannot  theivťnre  bfl  áependfld  upon  to  prevent  displacement  Íl  the 
ia  any  aetive  agency  present  to  cimse  it ;  it  acta  only  by  icceping  ti 
limb  in  the  seleeted  position,  and  at  tlie  šatne  tíme  allowa  inspi'cľľ'U. 

Tlie  position  in  whieh  tlie  elbow  ia  midway  betweeu  a  rigbt  angk-  ai 
complete   extension,  or  even  a  little   nearcr  the  lutter,  ís   to  bfl   reeoi 
meodfld  in  most  casea;   the  exceptions  are  ťracturea  oť  tlie  flpic 
of  the  internát  condyle  witli  dislocatioti  backward,  and,  perbi 
of  the  externá!  condyle.     Heithoniier1  ťound  by  experiment  upon  th 
eadiner  that  the  position  oť  oxiunsion  was  umrú   favunible  than  rlexii 
to  aeciiľato  eoaptation  oť  tlie  ťragments  in  íill   ťracturea  cxeept  t!m-<' 
the  epicondylea  and  extemal  condyle,  and  reeommended  it  aa  the  habit 
uul  position  ľor  ireatuiĽiit.     The  question  cannot  be  decided  liy  e;ľl;i 
treatment,  becausc  tbis  ieaves  ont  the  hlgbly  iinponant  element  oľ 
cular  eontraetion,  Imt  the  practicc  i.-;  certainly  gaining  clinical  suppurt. 

An  anterior  splint  (fíg.  22i.")  ia  employed  by  some  in  preľerenoe 
posterior  one.    It  is  ustially  made  oť  wood  with  a  fised  utgtfl  or  a  b 

FiE.  8». 


[that  permita  the  nnglc  to  be  ehangcd,  and  is  ťastened  to  tbe  arm  with  a 
roller  bandage,  a  layer  of  cottonor  a  eompress  being  intcrpoaed  between 
it  and  the  skin. 
I  háve  already  expresseil  my  o]iinion  coneerning  the  value  oť  paa*ir< 
moiion.  I  believe  that  einployed  wítb  vigor,  at  any  tíme  during  ť 
tni  tlnee  weeks,  it  is  more  likely  to  do  harm  than  good.  I  do  not 
belie  ve  it  ia  proper  during  thia  periód  to  niove  tbe  limb  in  sneh  a  innnni 
:i-í  U)  caoflfl  pain.  I  háve  scén  an  elbow  stíffen  rnphlly,  and  a  nrnge  v 
motion  oť  more  than  90°  lost  entirely  within  a  week  itnder  tbis  pracúce 
But  tbere  ia  no  objection  to  chauging  the  position  in  which  tbe  límb  ii 
kept,  even  dníly,  ai'ter  the  first  v>cek  or  two,  and  that  can  be  COJHM 
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iently  done  by  means  of  the  anterior  hinged  splint.  At  each  dressing 
the  angle  is  changed  a  few  degrees.  If  the  surgeon  wishes  to  make 
passive  motion  he  should  support  the  elbow  by  grasping  it  firmly  with 
one  hand,  while  he  carefully  cxtends  and  flexes  the  forearm  with  the 
other. 

Even  under  the  most  favorable  circumstances  the  joint  will  be  more  or 
less  stiff  when  the  splints  are  first  reraoved,  and  the  tissues  about  it  will 
be  more  or  less  swollen  and  indurated.  The  latter  condition  is  readily 
corrected  by  rubbing  and  by  the  temporary  use  of  a  rubber  bandage  ; 
and  the  first  will  ordinarily  disappear  rapidly  as  the  arm  is  used.  The 
exceptions  are  the  cases  in  which  the  form  of  the  joint  has  been  ínate- 
rially  changed,  in  which  a  racchanical  obstacle  to  flexion  or  extension  is 
presented  by  a  displaced  fragment  or  by  an  overgrowth  of  callus,  and 
those  in  which  the  severity  or  the  duration  of  the  inflammation  has  re- 
8ulted  in  a  permanent  retraction  and  thickening  of  the  capsule  and 
periarticular  tissues. 

Constant  and  rather  forcible  use  of  the  arm  will  increase  the  range  of 
motion  rapidly,  especially  in  the  direction  of  flexion,  an  additional  rea- 
son  ťor  dressing  the  lirab  in  the  extended  position.  I  háve  often  heard 
a  friend,  a  skilful  and  experienced  surgeon,  speak  with  múch  satisfac- 
tion  of  the  rapidity  with  which  in  one  čase  an  elbow,  stiffened  after 
fracture,  regained  its  mobility  under  his  observation.  The  patient  was 
a  young  lad,  and  the  stiffness  had  resisted  forcible  attempts  at  passive 
motion  made  almost  daily  ťor  some  time.  My  friend  advised  the  parents 
to  give  the  boy  a  boat  and  let  him  spend  his  time  úpon  the  water. 
Nothing  was  done  to  the  elbow,  but  within  two  months  it  had  recovered 
its  full  range  of  motion. 
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CHAPTER   XXII. 

FRACTURKS  OF  THE  BONES  OF  THE  FOREARM. 
A.    IN  THE  VlCINITY  OF  THE  ELBOW-JoiNT. 

1.  Fracture  of  THE  Olecranon. — The  frequency  of  fractures  of  the 
olecranon  has  been  very  differently  estimated  by  different  writers,  Mal- 
gaigne  placing  it  among  the  rarest,  only  9  cases  in  a  total  of  more  thao 
2800  fractures  treated  during  eleven  years  at  the  Hotel  Dieu,  while  in 
the  tables  given  in  Chapters  I.  and  IX.  it  rises  to  3  per  cent.  The  per- 
sonál experience  of  individual  surgeons  seems  to  differ  even  more  widely; 
Hoin,  according  to  Malgaigne,  saw  only  one  čase  during  thirty  years  of 
hospital  service  at  Dijon,  Camper  two,and  Malgaigne  six  ;  while,  on  the 
other  hand,  Hamilton  says  his  records  contain  accounts  of  seveníeen 
cases.  I  háve  seen  four  in  three  years,  and  five  cases  were  admitted 
during  a  single  year  into  one  division  of  Bellevue  Hospital. 

Fig.  230. 
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The  olecranon,  divitled  vertically. 

The  most  common  cause  is  a  fall  or  blow  úpon  the  elbow.  Muscular 
effort,  contraction  of  the  triceps,  appears  to  be  an  occasional  cause,  and 
it  has  been  recently  alleged  that  a  blow  úpon  the  ulna  near  the  elbow 
can  break  or  crack  the  olecranon  from  the  articular  surface  outwards. 
The  position  of  the  fracture  varies  apparently  with  the  cause  ;  it  may 
lie  close  to  and  parallel  with  the  upper  end  of  the  process,  or  at  any  in- 
termediate  point  above  the  base  of  the  coronoid  process  crossing  the  bone 
transversely  or  obliquely,  or  along  a  V-shaped  line  corresponding  some- 
what  to  the  borders  of  the  triangular  subcutaneous  surface  of  the 
olecranon.     In  rare  cases  it  is  comminuted,  and  sometimes  is  compound. 

The  commonest  cause  by  far,  in  3ti  out  of  45  cases   collected  by 

*te  writer,  is   a  fall   úpon  the  elbow.      The  raechanism,  however,  is 

simply  that  of  fracture  by  direct  violence,  the  bone  is  not  broken  by 
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icting  direeťly  úpon  the  end  of  tlie  apophysis.  but  thc  contrae- 

toti  of  the  trieeps  mušt  play  an  important  part  in  it.    Amons  tlie  naaona 

-lief  are  tlie-  usual  abaence  ofthc  ejgoa  of  direct  noleaeq  úpon 

B  mrface  of  the  región  suffieient  to  háve  caused  the  fraotore.  and   the 

ilíty  of  prodnoing  iimilar  fraetures  npon  tlie  e*d»TOT  by  thie 

Wlien   the   IľľiľiuľĽ   is   prodneed   experiinentally  by  direet  vio- 

tance,  by  B  blo«   with  :i  blunt  objíet,  tlie  bone  i-  noi   broken  dľaiily  iiiiil 

iversely  al   ite  narrowest  part,  aa  ia  thc  ease  in  most  fraetures  nb- 

served  clinically,  but  it  ía  eraahed  and  ajilit  into  nwraJ  núeea.     The 

explanation  that  seems  most  phinsihle  is  that  a  sudden  elirin^c  i 

in  t|n'  |n.isitiMn  nť  tlie  forearm  by  the  fall  wben  tba  Buaclaa  on  all  fcense. 

The  man  falls  with  hia  elbow  partly  beat.  and  all  bía  mneclea  rigid  mih 

the  effert  to  save  bimself;   hia  outetretched  bánd,  or  the  back  of  bit 

fore:irtii  eueounters  sonic  solid  nbject,  Blid  the  flexion  of  the  linib  ia  -ud- 

i[ľni\    iiiLii  nolently  inoreased,  while  tlie  olecranon  is  held  immovahlc  by 

tlie  trieeps.     The  Ľ<nisei|iiľin'e  ii   that  the  ulna  is  bent  about  the  elbow, 

and  breaka  at  the  weakeat  part  of  the  olecranon  if  the  violenee  is  re- 

Dear  the  elbow,  or,  perh&pa,  at  some  part  of  íts  múch  tiiimier 

■     the  violenee   is   reccived  npon  the   ham!  ;   in  short,  tlie   bone  is 

broken  acroea  the  elbow  ae  b  stíck  is  brokeo  acroaa  the  knee. 

In  a  few  cases  the  olecranon  has  been  broken  in  an  attempt  to  rodu.ee 
an  old  dialoostion  ;  in  othera  it  baa  been  broken  at  tlie  nm  time  that 
fidocatioii  tonk  plaee  hnukward  or  forward.  I  saw  it  broken  OBOt  in 
an  tttempt  to  flex  a  stiŕľ  elbow  ;  and  Miilgaij^ne  (loc.  fit.,  vnl.  ii.  p,  675) 
notefl  a  very  singulár  ease  of  fraeture,  in  part  at  least,  by  rnnsciilar 
•ctinn:  A  man  twenty-one  ye&ra  old,  wbo  had  íhowo  b  Dutrked  diapo- 
eition  to  fraeture  in  youth,  was  carryinj*  a  heavy  piteher  of  water  in  his 
■And.  íle  felt  paiu  in  the  elbow,  k  bieli  iuerea-e.l  ^radimlly  and  then 
mddenly  becarae  aharp,  with  a  erneking  sotind.  Then  trae  fonnd  a 
transverse  fraeture  of  tlie  olecranon  with  a  com piete  dialocation  baokward 
that  eould  not  be  redueed, 

ti  re  by  muscular  action  is  rare.     Malgaigne  examined  eritieally 

j  reported  as  euch,  and  rejected  two  of  them  ae  at  least  donbtŕul. 

Tlie  three  whieh  be  accepted  as  actual  examples  of  fraeture  by  muíuular 

(rere  reported  by  Capioment,   Rieberand,  and   Blondín.      In   the 

firat  tbc  patient  was  leťt  a  lone  tn  hold  a  oapstan,  and  while  tnaking  a 

ľflort  to  keep  it  Írom  tnrning  baek,  fult.  s etbin^  eraek    m  hts 

md  ai  once  loat  power  in  the  arm.     The  olecranon  was  fonnd  to 

be  broken.      In  the  second  the  fraeture  was  caused  by  an  eíľort  to  throw 

a  balí,  and  in  the  tlmil  by  extendin^  the  ann  in  diving.     To  theaa    M.il- 

gaigne  adda  a  fourth.  observed  by  hitnaelf,  but  it  \.~  one  which  porhape 

i  e  explained  rather  by  tlie  mechanism  deseribed  in  the  last  para- 

■  ľ  one  :  a  man  thírty  yeara  old,  playing  with  a  eomrade,  had  his 

forearm   Buddcnly  and   forcibly  tiexed  úpon   his  arm  while   resi.stir,^ ;  he 

felt  a  sharp  pricking  paín,  but  re  turné  d  to  his  work  ;  flexion  bcĽanie  umre 

and  more  painľul  ;  he  eonsulted  a  surgeou,  and  the  apex  oť  the  olecranon 

was  foaod  to  háve  been  torn  off.    Mouteggia  telľs  of  a  woman  wlio  broko 

■!.  ľľ.iuon  by  strikiii^  her  maid. 

In   fraetures  dne   Bolely  to   inu-ciilar   aetiou   tlie   fragment   tnľii  off  is 

small,  little  more  tban  thc  cortical  layer  oť  thc  sutnrait  of  tlio  process  to 
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which  the  triceps  is  principally  attached  ;  in  other  cases  the  Hne  of  frac- 
ture  lies  usually  at  tlie  narrowest  part  of  the  process,  directly  under  the 
centre  of  the  sigmoid  fossa,  that  which  is  called  by  some  the  centre,  by 
others  the  base  of  the  olecranon. 

Another  variety  of  fracture,  partial  or  complete,  and  produced  from 
within  outwards,  has  been  spoken  of  by  different  writcre  as  theoretically 
possible,  but  has  only  recently  been  observed  and  described  clinically. 
Pingaud1  produced  it  experimentally  in  the  effort  to  dislocate  the  ulna 
backward  by  over- extension  (extension  beyond  the  straight  Hne)  of  the 
forearm.  The  end  of  the  olecranon  is  pressed  against  the  humerus,  the 
lateral  ligaments  resist  the  movement,  and  the  prolongation  of  the  effort 
results  in  fracture  of  the  olecranon  or,  múch  more  commoníy,  of  the 
thinner  and  weaker  shaťt  of  the  ulna.  Quintin*  reports  three  cases  of 
incomplete  fracture  of  the  olecranon ;  the  surface  articulating  with  the 
humerus  was  broken,  the  dorsal  portion  was  unbroken  ;  in  all  the  swell- 
ing  was  moderate,  the  pain  severe,  flexion  and  extension  complete  but 
slow.  In  the  first  čase,  seen  a  week  after  the  accident,  a  small  promi- 
nence  could  be  feit  on  the  side  of  the  olecranon,  and  behind  it  was  a 
notch;  the  upper  end  could  be  sprung  back  a  little.  In  the  second  cäae 
a  short  shallow  groove  could  be  felt  on  the  outer  side  of  the  olecranon, 
at  its  base  ;  and  in  the  third  the  olecranon  could  also  be  sprung.  Quin- 
tin  thinks  this  fracture  is  frequently  overlooked  and  treated  as  a  simple 
contusion.  The  syraptoms  in  the  three  cases  described  will,  perhaps, 
hardly  be  considered  entirely  demonstrative  in  the  absence  of  corrobo- 
rative  testimony,  of  direct  examination  of  a  recent  fracture  ;  and,  indeed, 
it  is  only  by  admitting  that  the  injury  is  a  corumon  one  and  ha3  hereto- 
fore  always  been  overlooked,  that  its  occurrence  three  times  during  a 
short  periód  in  the  experience  of  one  observer  can  scem  probable.  Cor- 
roborative  testimony  is  said  to  be  furnished  by  experiments  úpon  the 
caduver  made  by  Madelung  and  Lesser.  who  found  that  when  the  blow 
fell  directly  úpon  the  olecranon,  the  íorearm  being  partly  flexed,  the 
result  was  a  fracture  of  the  olecranon  from  without  inward  (from  the 
dorsuui  towards  the  articular  surface),  the  end  of  the  process  being  bent 
into  the  olecranon  fossa ;  whilc  if  the  violence  was  distributed  more 
widely  úpon  the  upper  third  of  the  forearm,  the  result  was  either  frac- 
ture of  a  condyle,  T-shaped  fracture  of  the  humerus,  or  fracture  of  the 
olecranon  in  the  opposite  manner,  from  within  outward,  its  apex  being 
bent  away  from  the  fossa  iustead  of  toward  it.  I  fail  to  understand  the 
mechanism  as  it  is  described,  and  contine  myself,  therefore,  to  this  brief 
restatement  of  the  author's  views. 

Symptóm*. — The  symptoms  of  the  fracture  are  pain,  swelling,  dis- 
placcmeut,  and  mobility  o  f  the  upper  fragment,  sometimes  erepitation, 
and  loss  of  power,  especially  of  active  extension.  Some  of  these  symp- 
toms re<juire  more  detailed  notice. 

As  the  result,  apparently,  of  theoretical  considerations,  and  of  what 
has  been  observed  in  exceptional  cases,  the  tendency  to  displacement 
upward  of  the  fragment  by  the  contraction  of  the  triceps  has  been  some- 

1  Piet.  Encyclopódiquo,  art.  Coudo,  pp.  017  and  ľ>31. 

8  Bťitragc  zur  Ĺ<»hrt»  von  di»n  Rruuhen  des  Olekranon,  Bonn,  18S],  Atatract  in 
Ceutralblatt  fiir  Chirurgie,  1881,  p.  7tí3. 
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what  overstated.  This  action  of  the  muscle  is  greatly  restricted  by  the 
lateral  aponeurotic  attachments  and  ligaments,  and  by  the  extension  of 
the  insertion  of  the  triceps  along  the  lateral  and  posterior  aspects  of  the 
olecranon,  all  of  which  mušt  be  ruptured  before  the  fragments  can  be 
widely  separated  and  the  upper  one  drawn  high  up.  In  a  discussion  in 
the  Société  de  Chirurgie1  which  followed  the  presentation  by  Rardinet 
of  a  paper  úpon  this  subject,  Róbert,  Richet,  and  Gosselin  testified  to 
the  usual  absence  of  separation  in  their  experience,  and  similar  testiraony 
has  been  since  furnished  in  abundance. 

If  the  thick  periostcum  and  tendinous  attachments  on  the  sidcs  and 
back  of  the  olecranon  are  tom,  nothing  remains  to  hold  the  fragments 
together,  and  separation  raay  be  effected  either  by  the  contraction  of  the 
triceps,  drawing  the  upper  fragment  away  frora  the  shaft  of  the  bone,  or 
by  the  flexion  of  the  forearm,  drawing  the  bone  away  from  the  fragment. 
In  either  čase  coaptation  is  effected  by  extendinz,  straightening,  the  fore- 
arm úpon  the  arm,  because  the  triceps  cannot  draw  the  fragment  above 
the  position  which  it  takes  in  complete  extension  unless  the  ligaments 
which  bind  it  to  the  humerus  are  tom,  and  this  is  a  complication  which 
apparently  happens  very  rarely.  Sorae  authors  speak  of  a  separation 
of  one  or  two  finger-breadths  and  cven  of  one  or  two  inches,  but  do  not 
indicate  the  position  of  the  joint  at  the  time  the  measurement  was  taken. 
In  a  čase  dissected  and  pictured  by  Sir  Astley  Cooper2  he  says :  "  the 
olecranon  is  separated  two  inches  from  the  ulna ;  the  capsular  ligament 
of  the  elbow-joint  is  tom  through  on  each  side  of  the  olecranon ;  and  tlie 
separated  portion  is  united  by  a  ligamentous  bánd  which  is  stretched  trom 
one  broken  extremity  of  the  bone  to  the  other."  The  accompanying 
drawing  represents  the  elbow  flexed  at  a  right  angle  and  the  olecranmi 
just  behind  its  own  fossa,  so  that  it  seems  probable  that  the  separation 
would  be  múch  less  if  the  forearm  were  extended.  Šuch  a  degree  of 
separation  is  entirely  exceptional,  and  even  in  cases  in  which  reunion  of 
the  fragments  has  failed,  the  upper  one  has  not  risen  above  the  olecranon 
fossa.  It  may  also  happen  that  a  separation  which  is  slight  at  first  may 
be  afterwards  inereased  by  forcible  flexion  of  the  arm  or  by  a  volimtary 
efFort  to  extend  it.   • 

Another  displacement,  one  that  is  important  because  of  the  danger 
that  the  skin  may  be  broken  by  the  pressure  which  it  leads  to,  is  an 
angular  one  observed  in  a  few  cases  when  the  line  of  fracture  has  been 
near  the  base  of  the  coronoid  process,  and  especially  when  its  direction 
has  been  obliquely  downward  and  backward  and  the  upper  fragment  has 
ended  in  a  sharp  lower  edge  or  point.  In  the  discussion  in  the  Sociéto 
de  Chirurgie  above  referred  to,  Róbert  mentioned  a  čase  of  this  kind  in 
which  pertoration  oceurred  after  about  two  weeks.  Róbert,  who  was  at 
the  time  Dupuytren's  interne  at  the  Hotel  Dieu,  admitted  the  patient, 
who  had  been  severely  injured  in  other  ways,  recognized  the  fracture  of 
the  olecranon,  and  dressed  the  limb  in  the  extended  position.  A  few 
days  afterwards  Dupuytren  removed  the  dressing,  found  no  displace- 
ment, and,  apparently  doubting  the  diagnosis,  left  the  limb  without 
8plints.     No  attention  was  paid  to  it  until  ten  days  afterwards  when 

1  Bulletins  de  la  Soc.  de  Chirurgie,  vol.  vi.,  1856,  p.  152. 

2  Dislocatioiis  and  ľractures,  Am.  ed.,  1851,  p.  413,  Čase  238. 
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perforivlinn  was  fotmd  tn  háve  occurred.   Richct  Bpoke  of  a  sisdbu 

bia  owh  practice,  but  tlie  report  of  bia  remarka  leavee  i  t  ancertaiii  ith*th*í 

the  perforatwn  wasdue  to  prcssure  or  io  tlie  formation  of  alargi 

Gos.-elin  had  B  čase  in  whieh  tlie  displituťinent  was  irreducible. 

Mobility  of  tlie  fragment  is  recognizeíl  by  grasping  it  )«-i 
thumb  and  finger  and  moving  it  laterally,  or  by  ticxing  the 
gentiy  while  the  finger  ía  preaeed  againat  the  groove  or  craok  taft  bj 
tbe  eeparation  when  it  is  slight.  If  the  fragments  are  brousht 
by  extendiug  tbc  foreann  or  drawing  the  u  pne  r  fragment  áon 
tation  can  be  tel  t. 

Iť  tlie  BWelling  is  sufficient  to  prevent  recngnition  of  i\u-~>-  ■ 
signs,  the  ťracturc  may  be   suspected  from  the   hietory  of   ílu 
the  Io-ís  oľ  marked  dimiiiutiou  of  tlie  powcr  of  active  exteiwnm. 

bi  s  čase  of  compound  Fracture  oba  e  rve  d  by  Rey,1  tiie  surfaoô  wnmií 
being  a  small  one  over  the  poste rior  aspect  of  the  olecranon,  air 
tbe  joint  with  a  whistling  sound  when  the  elbois  was  flexed  ai 
ont  in  bubbles  when  it  was  extended.  There  was  no  displaci 
t  In?  I'ľiiiziiK'iit,  íiitd  the  patient  madc  a  good  reeovery  witli  !.»>:' 
and  iHght  liinitation  of  motion. 

Rtpair. — It  is  verv  important,  with  reference  hotli  to  treatraent  au 

Íro^ui.ijíiš,  thul    the  ľImi-iicIi -ľ  ;unl  extent  oť  the  displacenient  • 
nown.     As  a  role,  úniou  takea  plače,  but  it  is  fibrous.  not  '•■ 
the  restoration  of  funetiou  depends  in  a  measure  úpon  tlie  leagl 
fibrous  bánd.     I  say  -'Ín  a  measure,"  for  experieuee  has  sbown  in  not  a 
fen  caaee  that  there  may  be  excellent  control  over  the  limb  even 
long  fibroua  bánd   between  the    two  fragments.     The  diaabilti 

timea  obser  ved  nudu  r  tlie  nppi>sirig  <■ litnms,  liinitation  oľ  m.  .ľ 

•'n'  bánd  ia  Bhort,  is  due  to  adhesiona  between  the  Fragment   ■ 
huiiiľnis,  nľ  to  eliiiiiL'e  in  tlie  flexibility  and  ieiiitli  of  the  capstllar  liai» 
'J'be  proeeaa  of  repair  involv.^   t»u  dang'T.i :   deľective  union  or  failiu* 
"ť  union    between   the   fragmente,  and  the   formation  of  intra-articular 
l.iLuiil.-.  oľ  (.:li;niLr''s  "m  1 1 1  f  aiticular  and  peri-articular  tiasOM. 

ísataneea  of  bony  union  do  exist.     Malgaiirue  tigurľ.-  and  il.-*rnh. 

one  in  his  Atlas  (ľl.  XXIV,,  fig.  2),  which,  however,  differa  notabb 

(inliiiiiry  ťtiicture,  tbe  line   having  ruo  so  obliquely    ■ 

ii   the  uleeranon  a  lateral  half  of  the  ooronoid  process.     Maa; 

-  of  union  HĹtli  vľi'y  idight  separation,  if  any,  and  apparentí] 

bon;,  háve  beeň  reported,  bu1  in  only  a   ľew  hu  tlie  character  of  tbi 

een  established  by  autopsy.     Gurll1  desci  ibe    ■ 

one,  a   fracturo    half   au    ; 

the  apex  oť  the  proeeaa,  nntted  end 

íliglil  itis]ilacemen 

upward  and  only  a  srna)]  ■ unt  l 

Ľaliu-  on  the  outer  aíde  ;  ti 

fracture  is  partly  vUiblo 

suľface  ol 

tension  of  the  joint  . 

au  overgrowth  of  bone  at  the  aj>c\. 
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The  other  íb  an  oblique  fracture  (fíg.  231),  and  has  united  bo  completely 
that  the  only  sígn  of  it  ia  "  a  shallow  groove  on  the  nnder  aurface  of 
the  olecranon  running  obliquely  backward  from  the  radial  to  the  ulnar 
aidc.  The  articular  cartilage  ia  lacking  in  part,  and  the  callua  conae- 
quently  visible." 

Mr.  Fletcher,1  of  Liverpool,  reported  a  čase  of  bony  urnou  of  both 
olecranons,  verified  by  examination  after  death.  The  p'atient,  a  boy 
ltí  yeara  old,  waa  admitted  to  the  hospital  May  19,  1850,  having  frac- 
tured  both  olecranona  a  ahort  time  before  by  falling  over  some  tiraber, 
There  was  aeparation  to  the  extent  of  a  finger'a  breadth.  The  fracturea 
were  treated  with  the  arm  in  the  extended  poaition ''  f  or  tlie  uaual  time," 
the    Btiffncaa  waa   then  gradually  overcome    by  paasive   motion,  and  the 

Íatient  waa  diacharged  Júly  2d.  Íle  was  re-ndmitted  in  the  following 
anuary,  having  full  use  of  both  arms,  and  died  of  phthisis  March  9th. 

Full  osseoua  union  waa  found.  The  signe  of  fracture  were  an  irregu- 
lar  furrow  on  the  aurface  of  each  aigmoid  cavity  two  linea  wide,  along 
which  the  articular  cartilage  was  entircly  wanting.  On  the  right  ole- 
cranon thia  furrow  was  three-eighths  and  on  the  left  fivc-eighths  of  an 
inch  from  the  Immeral  end.  Posteriorly  there  was  no  furrow  or  pro- 
jection,  but  a  slíght  deviafion  from  the  normál  Hne  beginning  about  an 
inch  from  the  Immeral  extremity.  On  aection,  the  cancellated  structure 
above  the  line  of  fracture  "  waa  alightly  condenaed,  but  all  remaina  of 
the  callua  seem  to  háve  been  removed." 

It  is  to  be  noticed  that  in  threc  of  these  the  fracture  was  oblique,  and 
this  corresponda  with  the  result  of  experiments  made  by  Sir  Astley 
Cooper.  Íle  found  that  transverse  fracturea  of  the  olecranon  in  doga 
and  rabbits  united  by  fibrous  tíaauea,  but  that  union  after  very  oblique 
fracture  waa  bony,  and  he  explained  the  diffcrcncc  in  the  reault  by  the 
lack  of  contact  between  the  fragmenta  in  the  former  caae. 

The  length  of  the  fibrous  bánd  varies  within  very  wide  limits.  Figúre 
232  taken  from  Malgaigne  represents  a  comparatively  ahort  bánd  and 


Fig.  232. 


one  that  presenta  another  peculiarity  in  that  it  conaists  of  two  lateral 
bands  with  a  centrál  interval  or  gap.  This  is  by  f'ar  the  moat  coinmon 
modc  of  reunion,  and  ulthough  geveral  cases  háve  been  reported  in  whicli 
the  patient  appeared  to  háve  regained  full  uae  of  the  arm,  notwithstaud- 

1  Med.  Times  and  Oaieltľ,  18.11,  vol.  ii.  p.  173. 
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m  on  with  separation  to  tlie  extent  of  half  an  inch  or  mnrv. 

cíency  in  tlie  jiower  of  active  extension  of  Ad  fon-ann  i* 

1  aa  tlie  nátura!  and  almost  inevitablc  result  of  BblMI 

degree  vrill  vary  diľcctly  with  tlie  length  of  the  land. 

oib  -  mny  hc  unnotiecd  bj  others,  and  ita  couacfjuences  maj 

avoítiea       diminíslied  by  čare  in  tlie  use  of  the  arm,  by  avoidauce  of 

osítions  aiin  movenitíiits  wliicb  reqnirc  tbe  especial  action  of  tlie  in-,  i-. 

uut  it  exiats  and  can   be  readily  demonstrated.     Mnlgai^ne  dcacribes  a 

"aae  in  which  tbc  fragment  apparenily  had  not  rcunited  with  the  Ašň, 

nd  yet  the  patient  coiitd  use  the  limb  actively,  and  even  handle  a  sword 

jr  foil.     On  examination  it  was  found,  bowever,  tbat   tbc  vigor  uud 

strength  of  tlie  arm  depeuded  largely  úpon  its  positiou,  being  gľ—tMl 

wben  the  hand  waa  supinated  and  the  arm  dependeut,  and  diaappearmg 

almost  entiľely  wben  the  arm  waa  mised  above  the  horizontál  linu. 

Failure  of  union,  aa  in  tbe  oue  i     i  mentioned,  b  not  verv  UBOOTHW  | 
the  upper  fragment  may  remain  movable,  or  it  ma  y  taeiMM  ti 

berent  to  tbe  humerua.     /  the  latter  condition  cauie  under 

my  observation  in  BeHevu.         The  patient,  Jolm  A.,  ňli  yeara 

old,  waa  admitted  in  August,  108O,  for  sorae  slight  aneetion,  and  wiiilo 
examining  bim  I  noticed  tlie  deťeet  of  tbe  right  elhow,  Ue  said  that  wlieti 
a  bon  t  twenty  years  old  be  fell  from  a  truck,  striking  úpon  the  oHrtt, 


The  limb  was  treated  in  a  reetangular  splint.  Tbe  npper  fragment,!* 
sliown  in  figures  233  and  2;!4  taken  from  photographs,  ia  slighdy  (1««» 
up  and  snmewliat  tilted,  and  is  firmly  adherent  to  tbe  humorná,  Thí 
foľoarm  eun  be  completely  flexed  and  can  be  exteuded  to  135°,  thefonrí 
raf  extension  being  very  fcehle. 

A  similarcase  wasprescntcd  to  the  Patbological  SocÍety,of  London.b? 
Win.  Ilutehinaoa.1  The  patient  had  received  a  transverae  fracture  of tlw 
nlecranon  ten  years  previously  whieb  waa  treated  with  the  elhow  flsM& 

1  Laneet,  1881,  vol.  Í.  p.  0(3. 
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Fig.  234. 


425 


■*  The  fragment  ís  fixed  almost  immovably  to 

the  humerua  with  a  wide  gap  between  it  and 

the  ulna,  in  which  there  appears  to  be  not 

any  uniting  médium.     Ho  haa  power  in  hia 

triceps  and  can  partly  extend  tlie  elbow ;   he 

has  alao  partia!  paralysís  of  the  uliiar  nerve, 

with  contraction  of  the  ring  and  little  fingera, 

numbneas,  and  waating  of  the  musclea  be- 
tween the  thumb  and  forefinger." 

In  the  majority  of  casea  union  takea  plače 
with  but  little  separation  and  with  full  reato- 
ration  of  function,  so  far  at  least  aa  power  ia 
concerned,  although  extenaion  ia  often  inconi- 
plete. 

A  atill  more  unfortunate  reault,  anky  losia 
of  the  joint,  has  followed  in  a  small  number  of 
cases.  Malgaigne  quotes  frora  Caraper  and 
Tríoen,  a  n  anatomicai  specimen  of  bony 
fusion,  and  altbough  it  ia  not  specifically 
asserted  that  the  union  waa  between  the  ulna 
and  the  humerua,  thia  seema  probable  from 
the  context.  Thierry,  according  to  Pingaud, 
reported  two  oaaea  of  articular  rigidity  tiiat 
had  lasted,  the  one  for  aix  months,  the  otber 
for  a  year,  in  spite  of  the  most  persiatent 
efforts  to  overcome  it. 

The  course  of  the  fracture  ia ordinarily  very  simple  and  uncomplicated ; 
the  swelling  aubaídca  proroptly  and  union  takea  plače  in  from  three  to 
fonr  weeka. 

Trmtmmt. — Discuaaion  concerning  the  proper  treatment  of  fracture 
of  the  olecranon  has  turned  mainly  úpon  the  position  to  be  given  to  the 
límb,  aomo  fa  vo  ring  the  extendcd  position  in  order  to  secure  doser  union 
oí  the  ligaraents,  others  recommending  flexion  either  becauae  they  did 
not  fear  separation  of  the  fragmenta  and  sougbt  the  position  that  could 
be  kept  with  the  least  diacomfort,  or  because  they  feared  ankylosis  and 
wiahed  to  háve  the  limb  in  the  moat  favorable  position  if  it  should  oceur. 
It  ia  evident  from  the  facts  that  háve  been  already  stated  that  neither 
the  firat  nor  tbe  third  reason  is  sufficient  to  establish  a  rule  of  practice 
to  be  followed  in  all  cases.  The  probabilíty  of  tbe  oceurrence  of  anky- 
losis after  simple  fracture  is  very  small,  ao  small  that  it  ougbt  not  to  be 
wcighed  against  that  of  non-union  when  the  fragmenta  are  separated 
ratber  widely.  On  tlie  other  hand,  the  separation  at  firs:  is  so  slight  in 
many  cases  and  the  extended  position  ao  unneceasary  to  overcome  it  that 
if  partial  flexion  ia  more  comfortabte  to  the  patient,  if  it  makea  the 
restraint  lesa  irksome,  it  ahould  not  be  denied  him.  Furthermore,  there 
appears  to  he  danger  of  two  displacementa  in  complete  extension :  if  the 
fracture  is  at  or  near  the  base  of  the  procesa  the  ulna  can  be  readily 
dialocated  forward;  and  secondly,  effuaion  in  to  the  joint  or  swelling  of 
the  capaule  may  prevent  the  tip  of  the  olecranon  from  sinking  into  the 
olecranon  fossa  to  the  uaual  depth,  and  under  šuch  circumätances  com- 
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piete  extension  of  the  forearm  would  cause  a  tilting,  an  angular  displace- 
ment  of  this  fragment.  This  latter  point  has  been  made  by  several 
writers  úpon  theoretical  grounds  alone,  and  although  it  seems  reason- 
able  and  plausible,  no  confirmatory  observation  has  been  made,  so  far  as 
I  know. 

The  aim  of  treatment  should  be  to  secure  bony  union  if  possible,  and, 
failing  that,  close  fibrous  union,  and  this  consideration  will  regulate  the 
position  to  be  given  to  the  arm.  If  there  is  wide  separation  which  in- 
creases  as  the  elbow  is  flexed,  if  the  fragments  cannot  be  brought  well 
together  except  by  extending  the  forearm,  that  position  mušt  be  taken 
and  kept  until  consolidation  is  well  advanced.  If,  on  the  other  hand, 
the  separation  is  slight  and  the  upper  fragment  follows  the  movements 
of  the  lower,  if  they  can  be  easily  brought  together  and  kept  so  by 
moderate  traction  úpon  the  upper  one,  the  patient  may  be  safely  allowed 
the  comfort  of  the  partly  flexed  position. 

Apparently  i  t  is  no  t  often  necessary  to  také  especial  measures  to  draw 
the  upper  fragment  down  to  the  lower  one,  and  even  when  there  is  con- 
siderable  separation  between  them  in  the  flexed  position  it  is  usually  suffi- 
cient  simply  to  extend  the  elbow.  Sorae  methods  of  treatment,  however, 
háve  been  designed  with  the  especial  intention  of  drawing  the  fragment 
down,  and  it  has  been  sought  to  accomplish  this  by  figure-of-8  bandages 
passing  above  and  below  the  fragment  and  crossing  in  front  of  the  elbow, 
or  by  circular  bands  about  the  arm  drawn  together  by  longitudinal  ones. 
In  others,  strips  of  adhesive  plaster  háve  been  applied  to  the  skin  above 
the  olecranon,  drawn  down  snugly,  and  fastened  to  the  skin  of  the  fore- 
arm or  to  the  splints  ;  sometimes  the  plaster  is  cut  in  the  form  of  a  C, 
the  olecranon  lying  in  the  angle  and  the  two  sides  passing  along  the 
forearm. 

Metal  hooks  similar  to  those  used  in  fracture  of  the  patella  háve  also 
been  used  here  successfully,  although  not  frequently.  I  do  not  know 
when  or  by  whom  they  were  first  employed,  but  Busch  recommended 
them  in  1804,  and  Pingaud1  speaks  of  the  use  of  a  similar  method  fcía 
very  lon^  time  ago"  by  Prof.  Rigaud,  of  Štrasburg.  It  is  sufficient 
that  the  hook  should  háve  but  a  single  point  at  the  upper  end,  and  that 
the  other  end  should  be  made  fast  to  a  gypsum  bandage  covering  the 
arm  and  forearm,  and  provided  with  a  large  fenestra  behind  the  elbow. 

The  best  splint  is  an  anterior  one  made  fast  to  the  limb  by  a  roller 
bandage  or  a  fenestrated  gypsum  bandage.  It  is  not  worth  while,  I 
think,  to  try  to  force  the  upper  fragment  down  by  turns  of  a  roller 
bandage,  because  this  can  be  done  múch  more  effectively  when  necessary 
by  adhesive  plaster  or  hooks.  In  short,  the  treatment  to  be  recom- 
mended is  as  ťollows  :  If  the  separation  is  slight  and  is  not  inereased  by 
the  flexed  position  it  is  only  necessary  to  immobilize  the  limb  with  the 
forearm  slightly  flexed,  about  midway  between  complete  extension  and 
flexion  at  a  right  angle,  and  for  this  purpose  an  anterior  splint  of  wood 
or  of  plaster  of  Paris  is  sufficient  and  convenient.  Iť  the  fragment 
8how8  any  tendency  to  be  drawn  up  it  should  be  secured  with  adhesive 
plaster.     If,  on  the  other  hand,  there  is  notable  separation,  and  if  the 

1  Dict.  Eucyclopédique,  art.  Coude,  p.  630  (187S). 
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separation  is  increased  by  flexion  of  the  forearru,  the  extension  should  he 
complete  enough  to  bring  the  fragmente  together,  and  i  t  should  be  aided 
by  adhesive  plaster  or  hooks.  The  fenestrated  gypsum  bandage  seems 
to  be  the  one  best  fitted  for  this  purpose,  and  the  fenestra  should  be  large 
enough  and  so  placed  as  to  permit  inspection  of  the  seatof  fracture.  If 
Malgaigne's  hooks  are  used  in  connection  with  it  one  hook  or  pair  of 
hooks  should  be  forced  through  the  tendon  of  the  triceps  down  to  the 
bone,  and  the  other  pair  fixed  to  the  gypsum  bandage  below  the  fenestra. 
In  one  of  three  cases  recorded  by  Quintin,1  the  hooks  remained  in  plače 
four  weeks  without  causing  any  inflammatory  symptorns. 

If  the  patient  is  rheumatic,  or  if  the  reaction  has  been  severe  and 
prolonged,  and  ankylosis  is  feared,  it  is  well  to  change  the  degree  of 
flexion  slightly  from  time  to  time  after  the  pain  and  inflammation  háve 
disappeared ;  and  if  the  tendency  to  separation  is  slight  this  change  of 
position  may  be  begun  quite  early.  It  mušt  be  done  very  gently  and 
cautiously,  and  the  upper  fragment  mušt  be  supported  by  the  finger  in 
order  that  the  adhesions  may  not  be  ruptured.  In  a  čase  reported  by 
Pingaud,2  the  callus  was  broken  by  this  attempt  at  passive  motion  ;  and 
as  the  surgeon  did  not  dare  to  immobilize  tlie  joint  again  for  three  or 
four  weeks  he  applied  a  plaster  bandage  to  the  forearm,  and  uscd  it  as 
the  support  for  a  pair  of  Malgaigne's  hooks  by  which  he  was  enabled  to 
keep  the  fragment  perfectly  in  plače,  and  at  the  samé  time  to  move  the 
elbow  as  múch  as  he  wished. 

Lauenstein8  has  uscd  in  one  čase  a  raethod  of  preliminary  treatment 
recommended  by  Volkmann  in  fracture  of  the  patella  ;  aspiration  of  the 
joint  to  remove  the  blood  and  synovia.  There  was  9eparation  to  the 
extent  of  half  an  inch  and  the  joint  was  distended  ;  he  removed  fifty 
cubic  centimetres  (about  1J  ounces),  dressed  the  limb  in  the  extended 
position  úpon  an  anterior  splint,  and  drew  down  the  fragment  by  means 
of  longitudinal  strips  of  adhesive  plaster  renewed  about  once  a  week. 
Recovery  followed  without  displacement  and  with  full  use  of  the  joint. 

In  a  few  cases  of  fibrous  union  with  múch  separation  and  consequent 
disability  operative  measures,  according  to  some  of  the  various  plans 
mentioned  in  Chapter  IX.,  háve  been  undertaken  to  obtain  closer  union  ; 
and  since  the  introduction  of  the  antiseptic  method  some  surgeons  háve 
obtained  good  results  by  excising  the  fibrous  bánd  and  wiring  the  frag- 
ments  together,  as  in  the  following  čase.4  The  fracture  had  unitedby  a 
fibrous  bánd  with  loss  of  the  power  of  active  extension.  Three  months 
after  the  injury,  Mr.  Rose  cut  down  úpon  the  fracture  and  wired  the 
fraginents  together,  passing  the  wires  in  šuch  a  way  that  they  did  not 
enter  the  joint.  He  used  antiseptic  precautions  and  horse-hair  drains, 
began  passive  motion  on  the  tenth  day,  and  removed  the  wires  after  tlie 
end  of  the  fifth  week.  The  result  was  bony  union  of  the  fracture  with 
good  use  of  the  joint. 

2.  Fracture  of  the  Coronoid  Process. — This  fracture,  the  fre- 
quency  of  which  has  been  múch  disputed,  is  unipiestionably  very  rare 

1  Centralblatt  fttr  Chirurgie,  1881,  p.  764.         «  Gazette  HelKlomadaire,  Mav  21,  1875. 
•  Centralblatt  fur  Chirurgie,  1881,  p.  172.        *  Laneet,  1880,  vol.  i.  p.  835. 
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cxeept  as  a  complication   of  dislocation  of  the   nlna   backwsfd.     Dr. 
Hamilton  devotes  several  pages  to  a  discusaion  of  ti  i  ľ   uilogcd  cascs  of 
tliis  iujury  and  rejects  most  oľ  tliem  as  improven,  sayin^    in    conclasion 
"  wc    aro   lei't  with  no  evidence  that  thc  coronoid  procesa  M 
broken  by  the  action  of  n  muselo,  and  with  otily  one  cxample  in  whieb  it 
b  pro babie  that  a  fracturc  oeeurred  as  aconsequence  of  b  dielec 
tlie  radi  u  b  and  ulita  backward."     To  reacli  ti  tis  conclusion  Dr.  HanUton 
bas   had  to  reject  all  nlleged  enses  Bupported  only  by  clinical  i 
and  tliree  of  the  four  apceimens  of  which   hc  had   knowledge. 
ťi>iiľ  arc  the  cases  of  Sir  Astley  Cooper,  Samuel  Oooper,  Vclpeau,  and 
Dr.  Gibson  of  Richraoitd,  and  he  accepte  only  the  first.     He  rej 
second  because  "it  seems  to  háve  been  a   generál   erusbing  of   all   the 
bonea  concerned  in  the  ťormation  of  the  elbow-joint,"  tlie  third,  Wcaiiŕ 
he  laeks  a  circumstantial  knowledge  of  ita  condítion,  and  the  foorta,  b« 
cause  "  he  finds  it  easicr  to  believe  that  Dr.  liihson  is  deceived   by  cer 
tain  appear&nces  tlian  that  it  [the  fracture]  should  havc  imited  by  bona 
again,  and  so  pcrťectly  as  not  to  leave  any  line  of  separation  or  degree 
of  displaccmcnt." 

These  argnments  for  rejcction  do  not  Beem  suflk'ient ;  and 
of  the  possible  importance  and  frequeney  of  the  iesion  I  tbink  it  desira- 
ble  to  preše n t  the  rcasons  for  claiming  that  the  occurrence  of 
of  the  coronoid  procesa  has  been  deinonstrated  by  direcl  anatómie*! 
evidence,  that  tlie  possibility  oľ  repair  without  no  tablo  displacemOBl  has 
been  similarly  proven,  and  that,  as  its  occurrence  as  a  complication  S* 
dklocatian  oľ  the  elboiv  backward  has  been  demonatrated  by  direol  « 
amiuation  and  by  experiment,  the  diagnosis  in  the  rmmcroiis  clinical 
caaes  ín  whicli  its  exiatence  lias  been  asserted  nmst  be  acoeptcd  u  ii  B 
probability  correct. 

Thc  anatontical  proofs  are  twelve  in  number. 

1.  The  specimeo  naeutioned  by  Sir  Aatley  Cooper  doe.  eít.,  p.  411 ). 
ll   «:il-  tmiiid  in  the  dissecting  ľnom.  ívas  without  hislory,  and  is  j  n 

in  the  iiiu-rmii  of  8t.  Thomas'í  1  Eospital.     "  The  oor id  procesa  vrUeJ 

had  been  broken  off  within  the  joint,  had  united  by  a  ligamenl 
as  to  move  readUy  úpon  the  ulua,  and  thua  alter  the  sigmoid  c 
rl.r  ulii.i  -ii  múch  aa  to  allow  in  extension  that  bone  to  glide  backwämi 
úpon    tlie    oondylee  of  the   huroerus."     Thc  externá!   eondyle  was  ť 
ited  by  ligameot. 

2.  A   speeinien   contained   in   tlie   Umveraity   Collogo   Museum  and 

i    by  Satnuel  Cooper.1      There  is  frael  r  ••  at  tlie 

elbow,"  i.  :  ■  of  the  coronoid  procesa,  and  dislocation  of  the 

in    thc    |io-ses^inn  <>í  IV.  i  '■  ■ 

.  ivas  broken  transveraely  m  ■  ,  md  bat 

.hu  ijiiite   cloaely  and  without  any  diaplacement,  an<l  ■■■ 
■ 
.'>,  Tiv,;,  cases  observed   by  Velpeau.J     He  aaya  in  a  note  it- 
:  'i-  by  Debruyn  opôn  díslocations  of 

l  ll:,,,., in.n,  p.  343. 
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tho  forearra  ia  dislocated  backward  it  happcna,  more  frequently  than 
seems  to  be  thought,  that  tlie  coronoid  proceaa  ia  broken.  I  bave  seen 
this  fracture,  wbíeh  was  first  mcntioned  by  Bérard,  in  two  patients  whose 
elbows  I  was  able  to  diasect  after  tbeir  deatb."  The  detaila  of  onc  of 
these  caaes  are  given  in  tbe  samé  publication,  vol.  i.  p.  299.  The  pntient 
was  a  man  50  yeara  old  whose  elbow  waa  dislocated  in  a  Ml.  Six  weeka 
nfterwards  he  eonsulted  Velpeau  who  recognízed  a  dislocation  but  was 
unablo  to  rcduce  it.  The  patient  died  of  erysipolas  and  tne  autopsy 
ahowcd  fracture  of  tbe  coronoid  proceaa,  and  a  transverac  fracture  of  the 
anterior  third  of  the  head  of  the  rádius. 

ti.  Bérard1  in  1834  cxamined  tbe  body  of  a  man  who  had  been  killed 
by  a  fall  frora  tbe  aeeond  floor  of  a  building.  The  elbow  showed  tlie 
aigns  of  a  dialocation  backward  which  could  be  reduccd  without  múch 
difficulty  and  reproduced  with  slight  crepitatíon  by  moderatc  pressure. 
The  diaaection  showed  a  fracture  of  the  coronoid  proceaa,  and  fracture  of 
the  head  of  the  radiua  aeparating  a  fragment  compoaed  of  the  anterior 
third  of  the  articular  aurface  and  the  adjoining  half  inch  of  the  anterior 
aapect  of  tho  ncck. 

7.  A  speciraen  (fig.  235)  preserved  in  the  muscum  at  Braunschwcig, 
and  dcscribed  and  pictured  byGurlt  (loc.  cit.,  vol.  i.  p.  41,  fig.  10). 
Fracture  of  the  extreraíty  of  the  coronoid  proceaa  oF  the  right  ulna ;  tbe 
Hne  of  fracture  ia  visible  about  two  and  a  half  linea  frora  the  point  on 
the  articular  aurface.  On  the  uluar  border  of  the  articular  aurface  of 
the  olecranon  ie  a  amall  fragment  which  has  been  broken  off  and  haa 
reunitcd. 

Fig.  236. 


ilied.     (O  d  I 


8.  A  apecimen  in  the  muaeum  of  Guy's  Iloapítal  (fig.  23li)  deacribcd 
and  pictured  by  Bryant.*  The  patient  waa  a  woman  70  yeara  old,  and 
the  injury  waa  caused  by  a  fall  úpon  the  elbow.  The  anterior  third  of 
tlie  head  of  the  radiua  waa  alao  broken  off. 

9  and  10.a  Specimens  preserved  in  St.  George's  Hospital  and  taken 
Írom  the  body  of  a  man  who  was  killed  by  fnlling  from  the  roof  of  the 
hospital.  Both  forearms  were  dislocated  backward,  both  coronoid  pro- 
cesaes  broken,  and  the  head  of  eacb  radiua  aplit  longitudinally. 

1   Dict.  d<!  Méiietinu  en  30  vohinies,  art.  Cotid»,  p.  228. 

*  SurgHrj,  3d  Am.  ed.,  p.  837. 

*  HoItqbs'b  System  of  Surg.,  Am.  ed.,  vol.  i.  pp.  859  and  SCO. 
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11.  Allandale1  describes  in  a  cliniciil  lectnre  au  excision  of  tlie  elbow 
for  au  olii  unreduced  disloeation  oF  tlie  forearm  haekward  in  a  gíri  lrí 
yeara  old.  After  haring  removed  the  olecranon  he  saya  "  we  no 
tliat  theve  has  been  a  ťracture  of  tlie  coronoid  process  ai  the  tíme  of  tlie 
accidcnt  whiob  has  heeu  followed  by  a  depoait  of  callua  and  aome  OOMa 
oraní  osseam  tdhenra  of  tlie  bamerus  to  the  ulna." 

12.  The  ťirst  čase  qnoted  on  pitge  482from  Dr.  Hodges's  aecond  pape  r. 
one  of  multiplefractuľťs  attlie  elbow,  ťrneturesoť  the  hend  o  t"  tlie  radi  u- 
tlie  oleerawn,  and  the  ooroDoid  procooa, 

As  regarda  experiment  úpon  the  endavcr  we  háve  the  assertion  o 
M:il;_';ii _'iit  (  LtOMtiont,  p-  B34),  tliat  in  producing  dialocations  hackwarri 
he  broke  off  the  end  of  tlie  coronoid  process  ipiite  freipiently,  and  ť 
more  doinilod  icsults  of  Lotsbeck1  who  fixed  the  elbow  in  a  ?Hghtly 
hVxod  jiosition  by  rnemia  of  a  gypaum  bnndage  and  then  by  striking 
úpon  the  palní  oť  the  harid  broke  tlie  eoronoid  process  five  timea  in  m 
attempts,  Varying  the  experiment  liy  extending  tlie  elbow  eomplelely 
he  auccceded  in  producing  tlie  ľnicture  only  once. 

The  meelntnisni  of  thia  production  and  the  anatomical  relationa  of  tlu 
prooen  M]  min  the  úniou  with  slight  displacement  ahowii  in  somo  of  ť 
s  peci  mena  and  the  difficulty  oť  iliugnosin  dnrini;  liľe,  Tlie  tendon  of  the 
brachialis  anticus  ís  ínserted  riot  úpon  the  tip  ■■!'  tlie  process  hut  úpon  ita 
nnteríor  aspcct  and  base,  and  the  artieulur  capsule  is  attached  all  along 
ils  edge.  Wben  it  is  broke  n  off  hy  beiug  forted  backwítľd  aga'mst  the 
trocbtea  ita  connection  with  the  ulna  is  preserved  in  front  by  tlie  RHUjd 
attachniciita  of  the  tendon,  and  therefore  instead  of  being  dispUced 
bodilj  along  the  antcľior  aspoet  of  the  bone  it  is  probably  only  tilted 
forward.  Ita  vitality  is  assured  in  any  eaac  by  ita  connection  with  ť 
capsule,  and  whcn  tlie  disloeation  is  mince  d  tbc  fragment  is  beh 
exactly  in  j.lace  by  the  tendon  oť  tiie  brachialis  anticua  in  front  and  t" 
humenní  beliind. 

The  clinieal  aymptoras  úpon  which  tlie  diagnosis  has  been  n-oialk 
mnde  are  a  dísbieatkni  oť  tlie  elbow  backward,  its  eusy  reducthm  ud 
euay  reproduction,  crepitation,  and  aotuetimea  the  preše nee  of  ;i  íDuIL 
bard  uiovable  body  in  the  ľold  of  the  elbow  in  the  line  of  the  tendon  i ' 
the  brachialis  anticus. 

Bo  nW  as  can  be  inferred  from  the  few  dctniled  descriptions  of  specí- 
roena  the  line  of  fr  a  C  túre  erosscs  the  procesa  transversely  or  soinewhat 
nliliiliiely  íit  about  oiie-ťourth  of  an  iucli  helow  ita  apex,  and  may  reunite 
with  a  elese  hony  úniou  as  in  l.'uses  'A,  7,  and  probably  11,  orby  afibrous 
biind  as  in  Čase  1.  When  tlie  uníon  18  cloao  and  bony  thoPO  maj  be  1 
somewhat  exubcrant  callua  úpon  tbc  antcrior  aspeot  oť  the  proceaa,  due 
probably  to  tlie  stripping  up  of  tlie  perioatenm  or  tendon. 

The  mechnnism  in  the  great  majority  of  cases  ia  by  indireet  violcnce 
exertcd  in  sneh  a  way  as  to  cavise  dishieation  oť  the  joínt  baekwnrd  and 
to  break  off  the  point  of  the  process  as  it  is  forced  pást  tlie  trocblea. 
In  one  eaae  mentioned  by  Lotzbeck  the  process  appeared  to  háve  been 
brokeu  off  by  direct  violence  ;  a  soldíer  was  struck  iu  the  elbow  by  i 
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piece  of  a  shell  which  caused  a  severe  contusion  but  no  open  wound. 
Two  months  afterwards  the  coronoid  process  could  be  felt  as  a  movable 
body,  and  by  pressing  it  down  it  could  be  made  to  rub  against  the  ulna 
with  a  creaking  sound.  Acupuncture  proved  the  supposed  fragment  to 
be  a  hard  solid  body. 

In  another  čase,  that  of  a  boy  14  years  old,  the  process  was  broken 
off  by  extréme  flexion  of  the  elbow.  A  somewhat  similar  personál  expe- 
rience  may  be  mentioned  as  corroborative  of  this  mechanisin  to  a  certain 
extent.  I  excised  an  elbow  for  suppurative  disease  of  the  joint,  using 
Ollier's  postero-lateral  incision.  In  order  to  facilitate  the  cleaning  of 
the  external  condyle,  and  before  the  olecranon  had  been  touched,  I 
asked  the  assistant  to  flex  the  elbow  ;  he  did  so  with  some  force,  and  felt 
something  snap.  On  examination,  about^half  an  inch  of  the  coronoid 
process  was  found  to  háve  been  broken  off.  It  seeraed  to  rae,  however, 
to  be  unusually  long  and  prominent,  possibly  by  ossification  of  the 
attached  capsule  in  consequence  of  the  prolonged  inflammation. 

The  symptoms  and  the  means  of  diagnosis,  in  view  of  the  uncertainty 
of  the  diagnosis  in  the  supposed  cases,  cannot  be  positively  described ; 
those  which  háve  been  considered  sufficient  háve  been  mentioned  above  : 
dislocaťion  backward,  easy  reduction,  great  tendency  to  recurrence,  pos- 
sibly crepitation,  and  the  presence  of  a  hard  movable  body  in  front  of 
the  elbow  in  the  Hne  of  the  tendon  of  the  brachialis  anticus.  In  the 
only  čase  that  has  come  under  my  observation,  a  čase  which  I  was 
invited  to  see  by  my  friend  and  colleague,  Dr.  Keyes,  the  supposed 
fragment  could  be  readily  grasped  between  the  thumb  and  finger  and 
moved  freely  to  and  fro. 

The  treatment  consists  in  iramobilization  of  the  joint  flexed  to  a  right 
angle  or  beyond.  The  degree  of  flexion  and  the  completeness  of  the 
immobilization  may  vary  with  the  tendency  to  displacement.  If  the 
latter  is  great,  experience  has  shown  that  it  is  best  opposed  by  increasing 
the  flexion,  and  of  course  complete  immobilization  gives  additional 
security.  A  posterior  or  lateral  splint  or  a  plaster  moulded  one  may  be 
used.  Velpeau  recommended  that  the  immobilization  should  be  raain- 
tained  for  at  least  four  weeks  and  the  opinion  has  been  shared  by  many 
distinguished  surgeons,  but  I  think  the  practice  Dr.  Hamilton  recom- 
mends  is  likely  to  be  sufficient  in  most  cases  ;  he  advises  the  use  of  the 
splint  for  a  week  or  ten  days  and  then  a  simple  sling.  The  guide  in 
this  matter  will  be  the  tendency  to  displacement ;  when  that  ceases  the 
splint  becoraes  unnecessary,  and  the  only  indication  is  to  maintain  suffi- 
cient flexion  to  favor  prompt  and  close  union.  The  slight  motion  in  the 
joint  permitted  by  a  sling,  if  it  is  painless,  diminishes  the  resulting  stiflhcss. 

3.  Fractures  of  the  Head  and  Neck  of  the  Rádius. — Our  knowl- 
edge  of  this  variety  of  fracture  is  drawn  from  about  a  dozen  specimens 
and  two  or  three  doubtful  cases.  Partial  fracture  of  the  head  of  the 
rádius  in  connection  with  fracture  of  the  coronoid  process  of  the  ulna 
(fig.  236)  is  the  form  that  has  been  most  frequently  observed.  Five  of 
the  cases  háve  been  given  in  the  preceding  section  (Cases  5,  6,  8,  9,  and 
10,  page  429),  and  in  all  the  position  and  extent  of  the  fracture  seem  to 
háve  been  the  sarae,  crossing  the  articular  surface  transversely  and  ex- 
tending  about  half  an  inch  down  the  neck,  thus  breaking  off  a  fragment 
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which  comprises  the  an tenor  third  or  fourth  of  the  articular  surface.  Dr. 
Hamilton  saw  "  in  Dr.  Miitter's  cabinet  two  specimens  of  fracture  of 
the  outer  half  of  the  head  of  the  rádius.  In  one  čase  the  small  fragment 
is  slightly  displaced  downwards  in  the  direction  of  the  axis  of  the  bone  ; 
and  in  the  other  the  fragment  is  thrown  outwards,  or  to  the  radial  side. 
Both  are  firmly  united  in  their  new  positions." 

Dr.  Hodgcs1  presented  to  the  Boston  Society  for  Medical  Improve- 
ment,  Oct.  8,  1866,  a  specimen  of  fracture  of  the  head  of  the  rádius 
taken  from  the  body  of  a  man  who  died  a  few  hours  after  having  fallen 
from  a  height  of  sixty  feet.  Although  there  was  but  little  swelling,  and 
the  conditions  were  exceptionally  favorable  for  the  examination,  the  frac- 
ture was  not  recognized  during  life.  The  autopsy  revealed  a  "  lon<ritu- 
dinal  fracture  of  the  head  of  the  rádius.  The  specimen  presented  a 
clear  and  regular  split  involving  very  nearly  one-half  the  head  of  the 
rádius,  cleaving  outwards  so  as  to  extend  no  further  than  the  neck  of  the 
bone.  It  was  accompanied  by  a  very  oblique  fracture  of  the  shaft  of  the 
ulna,  commencing  at  the  depression  of  the  articular  surface  marking  the 
separation  of  the  coronoid  process  and  the  olecranon,  extending  almost 
longitudinally  three  and  a  quarter  inches  downwards,  and  detaching 
from  the  shaft  that  portion  of  the  bone  to  which  the  olecranon  was 
attached."  Dr.  Hodges  refers  to  reported  cases  of  similar  fracture  of 
the  rádius  associated  with  fracture  of  the  coronoid  process,  and  pointa 
out  their  close  resemblance  to  this  one,  since  a  slight  deviation  of  the 
line  of  fracture  would  háve  separated  the  coronoid  process  at  its  base. 

In  a  subsequent  paper he  reports2  five  additional  cases :  (1)  A  man,  forty 
years  old,  fell  from  a  height  of  forty  feet  and  received  a  compound  frac- 
ture of  tlie  elbow.  The  head  of  the  rádius  was  split  into  two  unequal 
parts,  neither  of  which  was  completely  detached ;  the  olecranon  and 
coronoid  process  were  broken  from  the  ulna.  (2)  A  man,  twenty-four 
years  old,  fell  against  some  machinery  in  motion  and  received  a  com- 
pound fracture  of  the  elbow,  the  external  condyle  of  the  humerus  and 
onc-third  of  the  head  of  the  rádius  being  broken  oíf.  (3)  A  speci- 
men in  the  Warren  Museum  without  history,  No.  1023.  Fracture  of 
the  shaft  of  the  rádius.  "  Úpon  the  head  of  the  bone  is  a  small  fragment 
f  inch  in  diameter,  chipped,  as  it  were,  from  the  articulating  surface. 
The  fragment  has  a  well  defincd  outline,  and  is  united  in  plače  without 
any  signs  of  new  growth  of  bone  around  it."  (4)  A  man,  fifty-five 
years  old,  received  a  compound  comminuted  fracture  of  the  elbow  by 
the  fall  of  a  mass  of  stone  úpon  it.  Excision.  The  head,  neck,  and 
shaft  of  the  rádius  were  split  for  1J  inches  into  three  pieces,  and  the 
external  condyle  of  the  humerus  broken  ofl*.  (o)  A  gunshot  fracture 
similar  to  tlie  last. 

Dr.  Hamilton  quotes  the  descríption  furnished  him  by  Dr.  Mutter  of 
a  specimen  of  fracture  of  the  "  neck  of  the  left  rádius  just  at  the  upper 
extremity  of  the  bicipital  protuberance"  in  the  latter's  cabinet,  and  adtis 
a  drawing  of  the  samé  (fig.  287).  The  fracture  has  united  with  deforra- 
ity,  tlie  articulating  surface  facing  backward  and  its  anterior  edge  lying 
in  coutact  with  the  humerus. 

1  Boston  Med.  and  Surg.  Journal,  1866,  vol.  lxxv.  p.  383. 
8  Boston  Med.  and  Surg.  Journal,  1877,  vol.  xcvi.  p.  65. 
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In  a  caae  that  came  under  my  own  čare  tlie  outer  half  of  tlie  head  of 
the  rádius  was  broken  by  direct  violence.  Tlie  patient,  a  boy  thirteen 
yeara  old,  was  admitted  to  the  ľresbyterian  Hospítal,  March,  1877, 
witli  suppurative  arthritis  of  tlie  right  elbow  íbllowing  a  blow  rcceived 
two  months  beľore;  a  play  mate  had  thrust 
at  bim  with  a  sled,  and  tlie  sliarp  end  of  the 
iron-shod  runner  had  struck  him  úpon  the 
outer  side  of  the  elbow.  I  cxciseil  the  joint, 
and  in  the  course  of  the  operation  found  the 
outer  half  of  the  head  oť  the  rádius  sepa- 
ratcd  from  the  rest  and  Írom  the  shaft,  with 
au  irregular  aurface  of  fracture  and  preserva- 
tion  of  the  articularcartilage.  There  was  about 
half  an  ouncc  of  thick  brownish  pus  in  the  cav- 
ky  of  the  joint,  and  the  articular  cartilage  of 
the  ulna  was  eroded  and  hanging  in  shreds. 

The  symptoms  were  completc  muscular  fixa- 
tion  of  the  joint  at  a  right  angle,  swelling  of 
the  posterior  and  lateral  regions  of  the  joint, 
tenderness  on  pressure  over  tlie  head  oť  the 
rádius  and  on  movenient ;  rotation  of  foroarm 
painful  and  very  limited ;  the  skin  was  nor- 
mál, except  for  soine  reddening  over  the  head 
of  the  rádius. 

In  another  čase  the  head  of  the  rádius  was 
broken  in  a  dislocation  of  both  bones  back- 
ward.  The  patient,  a  niantwenty-sevenyears 
old,  was  admitted  to  the  ľresbyterian  Hos- 
pítal, Apríl,  1882,  with  a  backward  disloca- 
tion of  the  right  elbow,  produced  by  a  fall  f««"^  •>'  ">*  <■•<■*  <•'  «»  ™. 
from  a  wagon  úpon  the  palm  of  the  hand.  I  a/l"rjlc'j|,1°I'.u*rii<L  '  (HubuTob.) 
reduced  the  dislocation  under  ether,  and  then 

felt  a  movablc  piece  of  bone  on  the  outer  side  bctwecn  tbc  oleeranon 
and  the  head  of  the  rádius.  As  the  oleeranon,  external  condyle,  and 
accessible  portion  of  tlie  rádius  appeared  uninjured,  I  tliought  it  mušt 
be  a  fragment  from  the  inner  side  oť  the  liead  of  tlie  rádius  and  removed 
it  with  antiseptic  precautions.  It  was  part  of  the  head  of  tlie  rádius, 
about  one-third. 

Dr.  W.  K.  Townsend  treated  a  čase  of  supposed  fracture  of  the  head 
and  neck  of  the  rádius  in  Itellevuc  Hospítal  in  1881.  The  patieut  was 
a  stout,  muscular  nian,  thirty-nine  years  old,  who  fell  from  a  ladder, 
striking  úpon  the  outer  side  of  his  left  arm,  wbich  was  hehl  close  to  his 
body.  After  the  swelling  had  subsided  a  movablc  piece  of  bone  could 
be  felt  at  the  side  of  the  head  of  tbc  rádius;  erepitus  could  he  felt 
when  the  wrist  was  rotated.  The  diagnosis  was  confirmed  by  Dr*.  Mc- 
Burney  and  Yale.  I  saw  him  a  year  later,  in  Apríl,  1882;  floxion  of 
the  left  elbow  was  complcte  ;  extension  iucoinplete,  to  about  140°;  pro- 
nation  and  supination  limited  to  about  !'U°  ;  some  pain  in  damp  weatber. 
The  head  of  tlie  rádius  is  very  irregular,  its  diameter  grcater  than  usnal, 
and  the  dištance  from  its  upper  edgc  to  the  top  of  the  oleeranon  uearly 


JHES  OP  THE  BONES  OF  THE  FOREARM. 

an  ínch  vier  tliaii  on  tlie  riglit  side.  The  prominent  upper  part  of  tlie 
head  o  '  rádius  moves  nearly  au  inch  on  rotation  of  tlie  wrist.  Tlie 
edge  of  ymí  outer  condyle  of  tlie  humerus  feels  a  liitle  irregular.  Tlie 
arm  was  strong  and  useful,  and  tlie  patient  had  returned  to  dutý  in  tbc 
fire  department  as  steersman  of  a  hook  and  ladder  truek. 

In  tlie  few  supposed  casea  that  háve  been  reported  tlie  diagnoaia  hus 
either  beeti  overtbrown  by  tlie  autopsy,  or  is  so  uncertaín  that  but  liitle 
value  can  bo  attachcd  to  the  Ujnoptoms  úpon  which  ít  was  based.  In 
three  supposed  cases  seen  by  Hr.  Hamilton  at  perióda  varying  frora  ti-n 
weeks  to  fiftceu  momlis  after  tlie  accideut,  a  hony  projection  could  be  ľelí 
in  front  of  the  elbow  at  a  point  correspotiding  to  tlie  rádius,  and  there 
was  almost  complete  loss  of  motion.  On  thooretical  grounda  I  should 
hope  to  obtain  erepitation  in  a  UM  of  partial  fracture  of  the  head  by 
making  pressure  úpon  it  with  the  finger,  and  Totating  the  wrist  gently. 
The  samé  exploration  might  yield  the  samé  rcsult  after  conipletc  fracture 
of  the  neek,  or  even  demonstrate  tlie  iiidepeiideiit  mobility  of  the  shaft. 

Moore1  reported  a  čase  of  "fracture  of  tlie  neck  of  the  rádius,"  oV 
aerved  by  bimself  three  ycars  after  the  rcceipt  of  tlie  injury,  but  tlie 
fracture  was  evidently  below  the  insertion  of  tlie  biceps.  Some  of  tliŕ 
details  may  bo  fotind  in  the  eection  on  Fractures  of  tlie  Shaft  of  tlie 
Iladius  (page  444). 

While  tlie  cases  are  too  few  in  number  to  establish  tlie  progDfKHi  defh 
nitely,  they  abow  two  possible  results :  union,  and  chróme  intiammatioa 
of  the  joint.  Miitter's  three  speeitnens  BQOW  that  repair  is  possible ;  tho 
means  by  which  it  is  produced  may  be  douhtťul,  but  probably  the  perí- 
osteum  of  the  neck  remains  utitorn  and  keepa  up  vascular  commuiiica- 
tion  between  the  shaťt  nnd  tlie  fragment.  Moreover,  as  has  been  stated 
elsewhere,  even  if  the  fragment  should  be  eiitirely  severed,  it  is  not  im- 
possihle  for  new  Communications  to  be  establishod  and  bony  union  (0 
íollow.  In  my  first  čase  diŕorganization  of  thejoint,»uppurative  arthriiis, 
followed  and  rendered  excision  necessary  ;  this  patient  was  tv  delicme, 
atrutnonslad.  In  only  oneof  the  remaining  caaes  not  opera ted  úpon,  VbI- 
peau's,  did  tlie  patient  survivo  tlie  injury  for  more  than  a  few  bours,  and 
in  tlie  report  of  tfaie  no  mention  is  niade  of  tlie  exiatence  or  absence  nf 
repair.  After  complete  fracture  of  the  neck  above  tho  bicipilal  tube- 
rosity  the  biceps  might  be  expected  to  draw  the  upper  end  of  the  sh»ft 
fomard,  and  this  is  the  explanaťion  which  Dr.  Ilauiilton  suggests  of  tk 
deťormity  in  the  three  cases  observed  by  hini.  In  Miitter's  spccimeii  of 
fracture  of  the  neck  repair  appears  to  háve  taken  plače  with  msrkivl 
anguhiľ  displacement  in  this  tlirection. 

Trcatment  aťter  partiai  fracture  of  the  head  will  be  regulated  by  (ta 
ťrautnre  of  tbc  coronoid  procesa  or  ulna  witb  which  it  has  been  asso- 
ciatcd  in  all  the  recorded  cases  ;  if  the  fracture  of  the  radiua  should  be 
ivcľgiiizcd,  or  even  strongly  suspected,  I  should  make  immobiliiition 
more  complete,  and  maintain  it  for  a  longer  tíme  tban  in  simple  fracture 
'ď  tlie  coronoid  process,  becauae  the  vitality  of  the  fragment  can  be 
prescľvcd  or  regained  only  by  the  spread  iuto  it  of  granulations  coming 

1  Londou  MuJ.  (Saielte,  1S45,  vol.  íxxví.  p.  1079. 
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from  the  main  portion,  and  the  more  perfect  the  quiet,  the  raore  probable 
would  be  the  accomplishment  of  this  desired  result. 

After  complete  fracture  of  the  neck  the  elbow  should  be  immobilized 
at  a  right  angle  for  at  least  four  weeks,  and  forcible  passive  motion 
should  not  be  made  until  after  consolidation  is  thought  to  be  complete. 

B.  Fractures  of  tiie  Siiaft. 

1.  Fractures  of  the  Shafts  of  both  Bones. — The  relative  fre- 
quency  of  fracture  of  both  bones  may  be  seen  by  reference  to  the  tablo 
given  in  Chapter  XIX.  It  occurs  rarely  in  the  upper  third  ;  according 
to  Hamilton  only  0  times  in  a  total  of  73,  31  being  in  the  middle  third, 
and  35  in  the  lower  third.  Usually  the  rádius  is  broken  nearer  the 
elbow  than  the  ulna. 

Direct  violence  is  a  frequent,  according  to  some  the  most  frequent, 
cause  of  the  fracture,  the  limb  being  broken  by  a  blow,  by  the  passage 
of  a  wheel,  or  by  a  fall  against  some  object.  Fractures  by  indirect 
violence  are  caused  by  falls  úpon  the  hand,  and  while  fractures  of  the 
rádius  alone  are  the  more  common  result  of  this  accident,  yet  both 
bones  may  be  broken,  and  in  some  cases  it  seems  clear  that  the  fracture 
of  the  ulna  follows,  and  is  in  a  measure  the  consequence  of  that  of  the 
rádius. 

Only  a  few  instances  of  fracture  by  muscular  action  háve  been  re- 
corded.  Malgaigne  reports  a  čase  in  which  a  healthy  robust  lunatic  38 
years  old,  broke  both  bones  while  shovelling.  As  he  sought  to  raise  the 
shovel  with  its  chargé  of  earth,  he  heard  two  distinct  šnaps  in  his  right 
forearm,  and  was  unable  to  continue  his  work.  The  nextday  Malgaigne 
found  a  fracture  of  the  rádius  near  its  centre  and  one  of  the  ulna  about 
an  inch  nearer  the  wrist,  with  considerablc  displacement.  Velpeau1 
reports  a  similar  čase,  the  patient  being  a  large  strong  man,  and  Grurlt2 
one  comrauuicated  to  him  by  Ulrich  of  a  healthy  woman,  37  years  old, 
who  broke  both  bones  of  the  forearm  and  the  fifth  metacarpal  bone  by 
rising  in  bed  and  supporting  herself  úpon  the  hand  on  the  third  day 
after  her  fifth  normál  confinement. 

Partial  or  incomplete  fractures,  "  green-stick  fractures,"  are,  accord- 
ing to  Malgaigne,  more  common  in  the  forearm  than  elsewhere,  and  are 
usually  due  to  a  fall  úpon  the  hand.  My  personál  experience  is  limited 
to  a  very  few  cases,  and  although  I  háve  not  been  ablo  to  obtain  very 
definite  descriptions  of  the  accidents  from  the  youthful  patients  or  their 
attendants,  it  has  scemed  probable  that  the  fractures  were  caused  rather 
by  the  arm  being  caught  and  twisted  under  the  body  than  by  direct  im- 
pact  úpon  the  hand.  In  one  čase  the  patient,  a  large  muscular  lad  18 
years  old,  was  caught  in  machinery  and  had  his  left  arm  twisted  about 
a  reel  or  shaft.  There  was  marked  angular  displacement  at  the  junction 
of  the  lower  and  middle  thirds  of  the  forearm,  the  lower  segment  being 
inclined  sharply  forward.  Rotation  diminished;  pain  on  pressure  at  the 
angle.     By  placing  my  knee  against  the  projecting  part  and  drawing 

1  Gazette  des  Hôpitaux,  1850,  p.  76.     Quoted  bj  Gurlt. 
*  Loc.  cit.,  vol.  i.  p.  244. 
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ck  '  wn  the  wrist  and  elbow  I  was  nble  to  rcdnce  tlie  displacc- 

J|  .  entirely.     There  was  no  crepitus,  and  no  mobility.     The 

bľoken  at  its  middle. 

fľacturo  is  eíther  smoothly  ohliipie  or  tmunM  with  largf 
.v. .3,  iiiid  in  otber  respects  may  show  the  varietics  observcd  in  tlip 
miiuree  of  other  long  bones,  Buch  as  splintering,  cororoinHtum,  ntiil 
multiplieity  of  fracture.  In  a  specimeu  preserved  in  tlie  Musoum  uf 
Bellevue  Hospital  there  are  two  frnctures  of  eaeb  bone  j  one  pair,  cnm- 
piete,  ín  tlie  middle  thirii,  tbe  otber  pair,  incomptete,  infraetions,  clrwe 
by  tbe  wrist.  There  was  also  a,  IVacture  of  the  humerus  ;  tlie  limb  mi 
renioved  by  amputation, 

The  displacements  are  of  the  uanal  kinds:  overriding  in  obli^ue  frae- 
tures,  lateral  with  or  witiiout  ovcrriiling  in  tlie  traiis  verše  fraotures,  and 
angnlar  dieplneement  of  one  or  both  bonea  in  botb  forma,  ľtotalory  dis 
placenient  of  the  rádius  alone,  especially  when  it  ia  broken  above  tlie 
ingertion  of  the  pronator  teres,  was  first  pointed  out  appamitly  by  Lons- 
dnle.  Íle  suggcsted  that  the  upper  fragment  might  be  strongly  šupinami 
liy  tho  biceps,  ivhile  tlie  lower  fragment  was  kept  in  the  usral  scuii-pronB 
position,  and  he  ťhoiight  thU  iniglit  be  a  canse  oť  the  inabilíty  to  šupinaté 
tbe  liand  completcly,  sometitncs  observcd  after  fracture-  Flower  iu»i 
Ilulke1  say  they  háve  found  proof  of  the  correetness  oť  tbia  conjecturc 
in  the  exnminntioii  of  numerous  specimens  of  united  fracture  of  tlie 
rádium,  "in  a  gre.it  uumber  of  whieh  the  lower  fragment  was  múch  l«s 
eupinated  than  tlie  upper,"  and  Agncw  says  there  are  si  milá  r  speeiiuera 
in  the  colleetions  oť  the  College  oľ  Pliysietans  and  tlie  University  of 
ľennsylvania.  Mr.  Callemlei3  oxatnined  18  speeituens  of  united  fracture 
of  tbe  shaft  of  the  rádius  in  the  London  Muscuín,  and  found  in  15  of  tliem 
rotntory  dimplacement  averaging  3(3°,  the  extremes  beiiig  6°  and  '14°. 
Tlie  displacement  in  cvery  čase  was  that  pointed  out  by  Lonsdale,  supi- 
nation  of  the  upper  fragment. 

In  angular  displacement  one  bone  may  be  sharply  bent  in  towardsthe 
otber,  which  remains  nearly  straight,  or  tlie  f'ragments  oť  both  boues 
may  bc  ineliued  in  the  samé  direction,  forward,  baekward,  or  to  either 
side,  or  there  may  be  lateral  inelination  in  opposite  directions,  cach  bone 
being  inclined  tnwnrds  the  otber  ;  and  if  tbc  fracturos  are  on  the  šime 
level  tlie  four  ends  may  tlius  be  brought  into  contact,  and  tbe  possihility 
erented  of  a  unioti  that  will  abolish  the  power  of  rotatkm  of  tlie  limb. 
In  the  ense  ijiioted  above  I rom  Malgaigne,  tlie  liiiiatie  who  brokc  bis  arin 
wbile  shovelling,  the  ends  of  the  upper  fragments  ivere  brought  togctbrr 
and  inlerposed  between  tbe  ends  oľ  the  lower  fragments,  and  in  ad  d  i  ti  mi 
there  was  a  displacement  produced  by  sunination  of  the  lower  segment 
oť  tbc  limb,  one  which  brought  the  lower  fragment  of  the  rádius  behind 
the  upper  ono,  and  that  of  the  ulna  in  front  of  its  upper  oue.  A  dis- 
placement, the  direct  opposite  of  the  latter,  has  also  been  observed  and 
dľ-cribud  by  Malgaigne,  the  lower  segment  of  the  limb  beiug  more  pro- 
nated  tlian  tho  upper  one.  Overriding  of  the  fragments  has  been  ob- 
served to  a  dištance  of  more  than  thrce  inchea  (eight  centimetres). 
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The  symptóm*  are  the  usual  ones  of  fracture  ;  pain,  deformity,  abnor- 
mal  mobility,  crepitation,  and  I033  of  power. 

The  course  is  usually  simple  and  the  prognosis  favorable,  but  both 
may  be  gravely  raodified  by  laceration  or  bruising  of  the  soft  parts  or 
by  the  occurrence  of  acute  inflammatory  reaction  or  of  gangrene,  and 
in  addition  the  prognosis  may  be  made  unfavorable  by  an  irreducible 
displacement  or  comrainution  or  loss  of  substance  of  one  of  the  bones. 
Displacement  affects  the  prognosis  when  i  t  increases  the  chances  that 
union  may  také  plače  between  the  two  bones,  and  comminution  or  loss 
of  substance  by  favoring  the  occurrence  of  pseudarthrosis. 

In  simple  cases  without  marked  displacement  or  complication  com- 
plete  union  may  be  expected  in  a  month,  but  in  no  other  limb  do  inflam- 
matory complications  and  gangrene  occur  so  frequently,  even  under 
prudent  treatment.  The  gangrene  may  be  limited  to  points  where  the 
splints  háve  made  pressure  or  to  portions  of  the  hand  and  fingers,  but 
it  is  very  likely  to  involve  the  entire  member  if  it  is  overlooked  at  the 
beginning  or  not  effectively  combated.  Diffuse  phlegmonous  inflamma- 
tion  of  the  forearm  may  follow  severe  bruising  of  the  soft  parts  or  may 
even  také  its  rise  in  the  fracture.  Its  importance  lies  in  the  danger 
to  the  life  and  limb  which  follows  the  burrowing  of  the  pus,  the  openings 
which  it  necessitates,  and  the  matting  together  of  the  tendons  and  their 
sheaths.  Demarquay  says  he  has  often  seen  muscular  atrophy  follow 
fracture  of  the  forearm,  the  result  of  this  inflammatory  process,  and 
while  writing  this  section  I  was  consulted  in  a  čase  of  šuch  atrophy  and 
Hmitation  of  the  movements  of  the  fingers  due  to  inflammation  following 
a  simple  fracture  of  both  bones  by  direct  violence. 

The  eause  of  the  gangrene  in  many  cases  has  been  pressure  exerted 
by  splints  or  bandages,  and  the  necessity  f  or  caution  and  watchfulness 
to  avoid  this  accident  cannot  be  urged  too  strongly.  The  practice  of 
applying  a  roller  bandage  to  the  limb  under  the  splints  is  extremely 
dangerous,  and  so  also  is  the  use  of  splints  of  soft  materiál,  pasteboard 
and  the  like,  which  také  the  shape  of  the  limb  and  are  fastened  to  it 
with  a  roller  bandage.  There  is  the  samé  compression,  the  samé  chance 
of  strangulation  in  this  čase  as  when  the  roller  is  applied  directly  to  the 
skin.  It  is  not  safe  to  depend  úpon  the  sensations  of  the  patient,  úpon 
pain,  to  give  warning  of  threatening  strangulation ;  cases,  in  both  old 
and  young,  háve  been  reported  in  which  total  gangrene  of  the  distal 
portion  of  the  limb  has  occurred  without  attracting  the  attention  of  the 
patient  or  his  attendants  by  any  symptoms  except  the  final  change  in 
the  color  of  the  exposed  fingers.  Dr.  Hamilton  gives  a  number  of  illus- 
trative  exampbs,  of  which  I  reproduce  the  following  ;  in  two  of  them  the 
gangrene  may  be  fairly  attributed  to  the  dressing,  and  in  the  third 
probably  to  the  bruising  of  the  soft  parts  by  the  originál  violence  sup- 
plemented  by  the  pressure  of  the  splints  which  became  excessive  when 
the  limb  swelled. 

1.  A  child  2 J  years  old  fell  from  a  chair  to  the  floor,  breaking  both 
bones  of  the  left  forearm  near  the  raiddle.  A  physician  applied  a  roller 
bandage  from  the  fingers  to  the  elbow,  and  over  this  three  light  narrow 
wooden  splints,  one  in  front,  one  behind,  and  one  on  the  radial  side,  and 
bound  the  whole  together  by  another  roller.     The  child  continued  to 
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play  about,  and  ten  daya  afterwarda  tlie  doctor  notieed  tliat  tfae  obar 
side  of  tlie  little  finger  waa  blue.  The  band&ges  we«  imniediately 
remored  and  never  tigain  applied  tightly. 

Tbree  or  fnur  daya  later  tlie  gaugrene  had  extended  over  tlie  whólo 
of  tlie  little  finger  and  most  of  trie  thumb,  and  there  were  gangrenoua 
spots  over  tlie  liand  and  forearra  extending  to  within  ono  ineh  from  the 
elbow-joint :  tliese  BpOta  seemed  to  eorreapond  to  the  prcssure  of  the 
Bplinto.  Tlie  haiid  mi  niucli  swollen,  and  ako  the  arm  above  the  liue 
of  the  gangrene.  The  sloughs  had  already  begmi  to  separáte,  and  the 
gaugrene  was  extemling  at  only  a  ťew  points.  The  chiid  appeared  v 
Ťhe  arm  and  a  large  portion  of  the  hand  were  saved. 

2.  A  yotmg  raiin,  20  years  old,  auftered  a  simple  fractnre  of  the  right 
radins  and  iilnii,  whieh  wm  dressed  od  the  samé  dav  with  a  rolter  next 
tu  thfl  skin  and  over  thia  tlie  splints.  On  the  next  day  tlie  fingers  were 
blaek,  but  tlie  dresaings  were  not  removed  until  the  third  day  when  he 
w:is  admitted  lo  l!i*lk-vue  Ilo-spital.  There  had  been  no  pain  after  the 
fiesi  few  liours.  'i'lireo  weeks  afterwarda  he  was  seen  by  Dr.  llamiltun 
and  had  then  lost  all  the  fingen  and  part  of  the  thumb,  and  there  were 
extensive  suppuration  and  sloughing  along  the  forearm.  He  díed  a  few 
dnya  afterwarda. 

8,  A  yonng  man,  22  years  old,  was  admitted  to  Bcllevue  Hnspital 
with  a  fracturc  of  the  left  forearm  near  ita  middle,  eaused  by  the  kiek 
of  a  horse  on  the  preceding  day.  Tlie  fractnre  was  dressed  with  pTO* 
perly  padded  palmar  and  dorsnl  splints  seeured  with  a  roller  which 
Inelnded  Ita  haod  and  foi-carm,  and  the  arm  placed  in  a  aling.  On  the 
third  dav  he  was  waiking  in  tlie  yard  wlien  the  surgeon'a  visit  » 
gnd  iru  not  ueo  by  hím.  On  the  fourth  day  "he  waa  apparently  in 
perfect  health,  but  aa  I  Btopped  him  a  moment  to  look  at  his  arm.  I  BA* 
tliat  tlie  bánd  was  swollen  and  purple.  The  dressings  were  iiiuuediritely 
removed  and  tlie  patíent  placed  in  bed.  There  were  úpon  the  arm  hrá 
apots  looking  like  superticial  aloughs.  11c  was  suffering  no  pain.  The 
gangrene  subse.juenlly  extended  until  it  invohed  a  large  portion  of  tbc 
BUM  and  forearm,  and  on  the  eighteenth  day  after  the  reoeipt  of  thfl 
ínjury  he  died." 

The  poasibiHty  of  union  between  the  bouea  aa  well  aa  the  fragmente 
aliould  always  be  borne  in  mind.  Ita  occnrrenoe  is  more  likcly  when 
the  nátura]  interval  between  tliem  ia  deatroyed  or  diminialiu'1  l>v  'lis 
placeniľut,  but  this  approxiniation  is  not  essentinl.  Ivwssive  ľ'iriiiatkui 
of  eallua.  in  Qonsequenee  of  laceration  of  tlie  intermediate  tiasnes  and 
irritation  eapecially  of  the  intcrosseous  membráne,  is  aufiieieut  in  itst  lf 
to  produce  this  result  so  destructive  of  the  uacfulness  of  the  limb.  The 
oectirrence  is  ťavored  also  by  correapondence  in  the  position  of  thfl  ťrae- 
tures,  lor  tlie  fragments  are  more  likely  to  fall  into  abne-rmal  eoutact 
with  eaoh  other,  and  the  granúl  a  ti  ona  which  form  the  eallua  about  noh 
fraeture  may  easily  unite  if  each  apreada  over  only  half  the  intermediate 
Npnee  (  ti _: .  _':;-  ).  ir  i  .i-  ix'ea.siotiiilly  happeitert  Ihat  the  two  csllnaei 
háve  come  into  eontaet  and  fonned  a  lateral  joint  (fig.  1ÍH9)  instoad  of 
uniting.  Sneh  a  specimen  is  said  by  Callender  to  be  in  the  Museum  of 
Kiug's  College.  In  other  cases,  again,  rotation  is  ditninisbed  or  abol- 
íaheď  by  union  of  one  or  both  fractures  at  an  angle,  as  in  either  of  theae 
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figures.  Sligbt  inclination  of  the  hand  to  one  side  or  the  other  is  a  not 
inťrequent  result  and  may  be  due  to  the  poaitíon  of  tlie  aling  in  which 
the  arm  is  aupported ;  tlms,  if  the  weight  of  the  arm  ia  borno  úpon  the 
sling  at  or  above  the  point  of  fracture  the  unsupported  hand  dropa  down- 

Fig.  23S. 


ward  and  the  lower  fragment  deviates  toward  the  ulnar  side,  as  in  the 
figures ;  while  if  the  sling  passes  under  the  hand  or  wriat  and  lcaves 
the  forcarm  unsupported  the  lattcr  sinks  down  between  tlie  wrist  and 
elbow  and  the  lower  fragment  deviates  in  the  opposite  direction  toward 
the  radial  side. 

Delay  or  failure  of  union  of  eíther  or  both  bones  is  not  uncommon, 
and  cases  are  reported  in  which  the  union  of  one  of  the  bones  has  been 
delayed  four  or  five  months,  and  has  then  taken  plače  without  operative 
aid.  Failure  of  union  entails  a  disahility  that  is  practically  corapletc, 
and  Agnew's  tables  do  not  indicatc  that  the  prospects  of  rclieving  it  by 
operation  are  very  great,  since  out  of  thirty-seven  cases  a  cure  was  ob- 
tained  in  only  nineteen.  Malgaigne  says  that  he  had  scén  in  two  cases 
rótation  deatroyed  apparently  by  union  of  the  upper  fragments  of  the 
two  bones,  and  solidity  of  the  limb  lost  by  the  failure  of  union  between 
tho  upper  and  lower  fragments. 

Treatment. — Reduction  mušt  be  cífectcd,  when  neccaaary,  by  exten- 
sion  and  counter  extension  aided  by  cautious  pressure  úpon  the  bones 
near  the  aeat  of  fracture.  The  importance  of  reduction  is  exceptionally 
great,  becauae  of  the  apecial  function  of  rótation  of  the  forearm  which 
may  be  bo  eaeily  destroyed  by  displacement.     Overriding  is  to  be  over- 
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come  by  exteusion :  tlie  forenrm  and  fingera  are  hVxed,  contiter-eiteti- 
•i"M  i-  made  by  an  assistaut  wlio  graapa  the  arm  cloee  above  the  elbow, 

■  ii-i'in  liy  tlie  snrgĽon  himself  or  another  assistaut  groaping  the 
iiaml.      Iľ  tliťiľ  is  nngnlar  displacement  the  extension    ahould 

made  "m  the  direction  of  the  Iower  fragment,  and  when  thia  \-  :'■■.■ 

besafficient,  and  while  it  Í3  atill  maintained,  the  lower  Begment  ofdw 

limb  ia  brought  into  line  with  the  upper  one.  the   latter  being 

by  the  bánd  of  the  surgeon  <>r  príjssure  being  made  iipoi 

angjfl  with  the  thmnb.s.      This  pressure  iiuiy  ho  sal'Hv  made  il  ti 

is  directed  forward  or  backward,  hut  it  mušt  he  uscd  with  grem  autám 

wheu  the  angle  is  lateral,  For  [here  is  danger  that  it  maj  foree  th<  tme 

opôn  which  it  is  made  too  near  it.-  Fellow,  and  that  when  the  mancewrt 

is  oompleted  the  position  of  tlie   fragmenta   tnay  resemble   thal 

anns   of  au  X-  cach   Pa'r  being   displaeed   augulsirly  toward   ti iď  r 

To    ttVOid    thia    result,  wbicli  iľ  le.ft  uiiťoľrľctťd   is  ľnll    "f   dal  .: 
f'iiture  iisefulness  of  tlie  limb,  the  liand  should  be  snpinated  while  rada* 
tioti  is  makitig,  because  in  thia  position  the  interval  hotween 
at  the  centre  of  the  limb  ia  greatest  and  most  acceasiblc,  and    the  nm 
geon  should  Beek  to  force  or  keep  tlie   fragmente  a  part  by  pre* 
thurohs  in  between  tliem  in  front  and  lús  fingcrs  hdiin  1. 

The  position  in  which  tlie  fóre  arm  is  usually  kept  during  trení 
that  which  is  raidway  between  pronation  and  supinatiou.     It  is 
whiuh  tlie  limb  naturally  assumes  when  it  is  suspended  beside   I 
with  tlie  elbow  bum  at  a  ľight  air.;le  and  is  the  one  which  is  búrne  wílh 
t  hu  least  ľaliiíui;  and  di-nuntort.      Bnt  while  this  position  meeta   the  H- 
ilieaiious  sulfieicntly  in  ihc  simple  and,  indeed,  in  most  caaes,  U  was  long 
BÍnoa  recogaínd  by  some  surgeotis  that   the  bones  of  the   forearm  are 
normallj  aeparaten  most  widely  from  each  other  at  the  centre  ■■■ 
limb  is  snpinated,  and  that  conseijiiently  this  position  is  tlie  ono  in  which 
the  ann  should  be  kept  whenever  there  appeara  to   bo  danger  of  the 
bonea  UnittOg   «Íth   cach   other.      Accurdítig   to   Mal^aÍĽ)iľ.  ii-" 
the  forearm  were  troatcd  in  the  šupine  position  by  the  eontero 
of    Elippoentea,  but   the  pracúce   waa  oonderaned    by  tliat  wnter;    ii 
vas  reinvented  bj   Pare,  and  abandoned  by  him  when  !ie  lean  ■ 
Hippueratos  had  ilisapprovod  oľ  it,  a  vielditig  to  authority  thal 

e luaual  with  that  vigoroua-minded  Burgeon,  and  aga 

i  Malgaigne,  who  afterwards  learned  that  Lonsdale   ■ 

oeded  him  by  b  few  yeara.     Lonsdale'  recom nded  the  poaition  for  a 

mentioned  abovc,  the  ditľerenee  hehveen  the  degree  of  supination 
oľ  the  n|ijiľľ  ľi.'-niľiit    oľ  the    rádius  and   that   oľ  its   lower  Fi 

ignc  recommended  it  because  oť  the  greater  dištance  betwau  stri 
of  the  bonea  when  they  are  in  this  position.     Tlie  objection  10 1) 

■  »ier  constraint  and  incouvenienoe  of  the  position,  an  objvCtiOn 
which  oľ  ciuirse  should  not  be  allowed  to  weigh  for  a  raoraenl  against  a 

risk  oľ  ľiuilty  union,  and  which,  if  it  becomea 
tnw    by  restt    in   bed  with   the   arm  abdncted  and  tlie   elhow  flejted  at  a 
.;!■■  ;   in  ľull  supination  the   liand  t  hen  rests  easily  on   its    ulnar 
with  the  tliumb  direeted  upward. 

LendM  Ibd,  OaaotU,  183S,  vol.  i».  p.  310. 
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The  accepted  raethod  of  treatraent  is  to  fix  the  limb  between  two 
light  wooden  splints  broad  enough  to  overlap  it  slightly  when  applied  to 
the  palmar  and  dorsal  surfaces.  The  palmar  splint  should  extend  from 
the  fold  of  the  elbow  to  tlie  roots  of  the  fingers,  the  dorsal  one  should 
be  shorter  and  not  reach  beyond  the  wrist.  Each  splint  should  be 
padded  with  cotton,  and  patients  usually  find  it  agreeable  to  háve  the 
end  corresponding  to  the  palm  of  the  hand  very  thickly  padded,  or  a 
small  roll  of  bandage  fastened  obli(juely  to  i  t  so  that  the  fingers  can  close 
easily  over  it.  Dr.  Hamilton  recomraends  that  the  padding  at  the  pal- 
mar surface  of  the  wrist  and  just  above  it  should  be  intermitted  or  raade 
very  thin  so  as  to  avoid  painful  pressure  úpon  the  medián  nerve. 

In  simple  cases  uncomplicated  by  threatening  displacement,  the  splints 
are  applied  to  the  semi-pronated  limb  and  fastened  by  two  strips  of  ad- 
hesive  plaster  wrapped  about  tliem,  one  near  the  elbow,  the  other  at  the 
wrist,  the  hand  is  made  fast  to  the  palmar  splint  by  a  few  turns  of  a 
badage,  and  the  limb  is  placed  in  a  sling  that  supports  both  the  elbow 
and  hand. 

In  other  cases  where  the  fragment  thrcatens  to  encroach  úpon  the 
interosseous  space  the  splints  mušt  be  applied  with  the  limb  supinated, 
and  it  is  proper  to  employ  a  device  introduced  by  Jean  Louis  Petit  to 
force  or  keep  the  bones  apart,  although  there  is  reason  to  doubt  if  it  is 
very  efficient.  He  sought  to  keep  the  fragments  apart  by  making  preš- 
súre  between  them  with  graduated  compresses  placed  longituďinally 
under  the  splints.  Malgaigne  has  pointed  out  very  clearly  the  diflScul- 
ties  in  the  way  ôf  making  effective  pressure  by  this  means,  and  has  shown 
that  the  pads,  if  used  at  all,  should  be  very  short,  not  more  than  an  inch 
or  two  in  length,  and  placed  at  the  centre  of  the  arm  where  the  interval 
between  the  bones  is  greatest.  Other  surgeons,  Dr.  Hamilton  among 
them,  are  satisfied  with  the  pressure  of  the  muscles  pushed  back  by  Hat 
or  padded  splints.  Kólaton  used  corks  instead  of  pads.  Dr.  E.  T. 
Caswell1  says  of  these  pads  that  "  if  useful  they  are  intolerable  ;  if 
tolerable  they  are  useless."  If  the  šupine  position  of  the  forearm 
proves  inconvenient  and  troublesome,  that  of  semi-pronation  may  be 
safely  substituted  after  repair  has  fairly  begun,  say  at  the  end  of  a 
week  or  ten  days. 

In  either  čase  the  limb  should  be  frequently  inspected,  daily  for  the 
first  few  days,  in  order  to  guard  against  excessive  pressure  either  by 
bandages  too  tightly  applied  at  first,  or  made  too  tight  by  the  swelling 
of  the  parts,  and  to  detect  and  remedy  any  new  displacement. 

A  roller  bandage  should  not  be  applied  to  the  limb  under  the  splints ; 
it  can  answer  no  good  purpose,  and  it  exposes  to  displacement  by  press- 
ing  the  fragments  toward  each  other,  and  to  gangrene  by  constriction  of 
the  limb.  The  plaster-of-Paris  dressing  is  equally  objectionable  for  the 
samé  reasons  during  the  first  few  days,  and  is  to  be  avoided  afterwards 
because  it  prevents  inspection  of  the  parts. 

The  anterior  and  postcrior  splints  immobilize  the  limb  sufficiently  to 
meet  every  indication  except  that  of  opposing  the  tonicity  of  the  muscles 
and  the  occurrence  of  overriding.    When  the  lines  of  fracture  are  trans- 

1  Holmes's* System  of  Surgeiy,  Am.  ed.,  vol.  i.  p.  861. 
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vcrse  or  toothed,  the  bones  themselves  afford  sufficient  protectíon,  but 
when  the  fracture  is  oblique  it  is  probable  that  repair  will  be  accompa- 
nied  by  some  shortening.  This  in  itself  would  not  háve  múch  importance, 
but  if  the  transverse  displacement  which  mušt  accorapany  it  is  lateral, 
i  t  may  reduce  the  breadth  of  the  interosseous  space  sufficiently  to  dimin- 
ish  rotation,  or  may  even  lead  to  lateral  union  of  the  bones.  The  lack 
of  fixed  points  makes  it  difficult  to  opposo  this  tendency  by  means  of  the 
straight  splints  alone,  and  various  plans  háve  been  suggested  for  making 
counter-extension  úpon  the  arm  by  means  of  an  angular  splint ;  the  other 
fixed  point  is  obtained  by  binding  the  hand  and  wrist  to  the  other  end 
of  the  splint.     Figúre  240  represents  a  splint  used  by  Dr.  X.  C.  Scott 

Fig.  240. 


Dr.  Scotťs  splint  for  fracture  of  the  forearm. 

in  a  nnmber  of  cases  with  good  results :  the  extension  is  made  by  means 
of  adhesive  plaster  secured  to  the  hand  and  wrist. 

In  compound  fractures  great  caution  should  be  used  in  removing  frag- 
ments  or  excising  portions  of  bone,  lest  failure  of  union  should  ťollow. 
If  the  extent  and  position  of  the  wound  are  šuch  that  efficient  splints 
eannot  be  used  at  first,  tlie  patient  should  be  kept  in  bed  with  the  ann 
abducted  and  tlie  elbow  flexed,  and  extension,  elastic  or  by  weight,  made 
by  means  of  adhesive  plaster  attached  to  the  hand  and  wrist.  Counter- 
extension  ean  be  made  trom  the  lower  part  of  the  arm  by  a  broad  band« 
age,  or  from  the  upper  part  of  the  forearm  by  adhesive  plaster;  the  Hrab 
being  meanwhile  supported  úpon  cushions  or  suspended,  and  prcferablj 
steadied  by  a  splint  placed  outside  the  dressings  of  the  wound. 

2.  Fracture  of  the  Siiaft  of  the  Ulna. — Fractures  of  the  shaft 
of  the  ulna  alone  are  almost  invariably  the  result  of  direct  violence.  of 
a  blow  received  úpon  tlie  arm  while  it  is  raised  to  protcct  the  head.  or 
of  a  ťall  úpon  the  ulnar  side  of  the  forearm.  A  čase  of  fracture  by 
muscular  action  is  quoted  in  Chapter  IV.  p.  9G. 

Agnew  states  that  of  88  cases  treated  in  the  Pennsylvania  Hospital 
27  were  fractures  of  the  upper  third,  32  of  the  middle  third,  and  21*  of 
the  lower  third.     Íle  mentions  also  the  frequency,  about  28  percent., 
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of  comminution,  siraple  or  compound,  and  Dr.  Hamilton  says  that  in  his 
experience  serious  complications  are  more  frequently  associated  with 
fractures  of  this  bono  than  with  those  of  any  other;  of  36  cases  observed 
by  him  4  were  compound,  12  complicated  with  dislocation  of  the  head 
of  the  rádius,  and  1  each  with  dislocation  of  the  elbow  backward  and 
dislocation  of  the  lower  end  of  the  rádius. 

Displacement  may  be  entirely  absent,  and  when  present  may  be  in 
any  direction.  Its  extent  and  direction  seem  to  depend  almost  entirely 
úpon  the  fracturing  force.  Most  recent  writers,  following  the  example 
of  Pouteau,1  háve  alleged  that  the  broad  articulation  of  the  ulna  with 
the  humerus  prevented  lateral  displacement  of  the  upper  fragment,  and 
that  the  lower  fragment  was  therefore  the  only  ono  that  could  be  dis- 
placed  towards  the  rádius.  Even  if  the  articulation  was  absolutely  free 
Írom  lateral  mobility,  the  inference  that  has  been  thus  drawn  would  no  t 
be  correct,  because  the  rádius  can  be  moved  towards  the  ulna  after  frac- 
ture  of  the  latter  and  thus  the  exact  equivalent  of  the  displacement  of 
the  ulna  towards  the  rádius  produced.  The  only  muscle  which  acts 
directly  úpon  the  lower  fragment  is  the  pronator  quadratus,  the  tendency 
of  which  is  to  draw  it  towards  the  rádius. 

The  symptoms  may  be  limited  to  pain  and  swelling  at  the  seat  of  frac- 
turc,  and  ťlíeir  significance  may  be  rendered  obscure  by  the  lňstory  and 
the  effect  úpon  the  soft  parts  of  the  direct  violence  which  has  caused  the 
fracture.  If  the  rádius  remains  entire  and  is  not  dislocated  at  either 
end,  there  can  be  no  shortening  of  the  limb,  no  overriding  of  the  frag- 
ments,  and  displacement,  if  present,  mušt  be  recognized  by  following  the 
outline  of  the  bone  with  the  finger.  Fortunately  this  exploration  is  made 
easy  by  the  subcutaneous  position  of  the  ulna.  Crepitus  and  abnormal 
mobility  may  be  obtained  by  grasping  the  limb  abovc  and  below  the 
fracture  and  making  pressure  alternately  úpon  the  fragments  with  the 
fingers,  or  by  seizing  the  fragments  between  the  thumb  and  fingers  and 
moving  them  forward  and  backward  úpon  each  other. 

The  prognosis  is  good  as  regards  repair  and  preservation  of  function, 
although  failure  or  delay  of  union  is  said  by  Dr.  Agnew  to  be  more 
common  than  in  the  rádius,  and  displacement  of  the  fragments  towards 
the  rádius  involves  the  possibility  oť  loss  of  the  power  of  rotation  of  the 
wrist.  Dr.  Hamilton  mentions  a  fact  which  is  of  múch  prognostic  impor- 
tance  unless  his  experience  is  entirely  exceptional ;  he  says  (loc.  cit.,  p. 
334)  :  "  I  háve  seen  the  rádius  left  unreduced  nine  times  after  fracture 
of  the  ulna,  and  in  each  example  the  forearra  was  shortened."  He 
refers  to  dislocation  of  the  head  of  the  rádius  forward. 

Reduction  can  be  made  only  by  appropriate  pressure  úpon  the  dis- 
placed  fragments,  extension  being  practically  without  value.  The  dis- 
placement which  it  is  most  important  to  overcome  is  the  lateral  one 
towards  the  rádius,  and  that  should  be  met  in  the  samé  way  as  after 
fracture  of  both  bones,  that  is,  by  pressing  the  thumb  and  fingers  in 
between  the  bones. 

As  the  rádius  acts  as  a  splint  to  prevent  overriding  of  the  fragments 
the  surgeon's  chief  čare  is  to  secure  immobility  and  prevent  lateral  or 

1  (Euvres  posthumes,  1783,  vol.  ii.  p.  258. 
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angular  displacement.  This  can  be  done  by  the  anterior  and  poste rior 
splints  used  in  fracture  of  both  bones,  or  by  a  rectangular  splint  fastened 
against  the  inner  side  of  the  arm  and  semi-pronated  forearro,  or  by  a 
moulded  plaster  splint.  In  some  cases  it  may  be  necessary  to  keep  the 
forearm  supinated,  and  in  others  the  bruising  of  the  soft  parts  may  be  so 
severe  as  to  forbid  the  use  of  splints  at  first  and  require  rest  with  cooling 
applications  for  several  days.  The  arm  should  be  kept  in  a  sling  and 
the  samé  precautions  should  be  taken  to  avoid  undue  pressure  by  the 
uling  úpon  the  ulna  as  when  both  bones  háve  been  broken.  Many  sar- 
geons  plače  the  limb  in  a  pasteboard,  felt,  or  plaster  gutter  in  order  to 
avoid  this  danger.  In  čase  of  need  an  interosseous  corapress  may  be 
used  under  the  anterior  and  posterior  splints  to  keep  the  fragments  away 
from  the  rádius. 

3.  Fracture  of  the  Siiaft  of  tiie  Rádius. — As  far  as  can  be  judged 
from  generál  impressions  and  statistics  that  are  somewhat  scanty,  isolated 
fracture  of  the  shaft  of  the  rádius  is  even  less  frequent  than  that  of  the 
ulna,  and  appears  also  to  be  generally  caused  by  direct  violence,  some- 
times  by  a  fall  úpon  the  hand,  especially  if  at  the  samé  time  dislocation 
of  the  lower  end  of  the  ulna  takes  plače.  An  instance  of  fracture  in  the 
lower  third  by  muscular  action  is  quoted  in  Caapter  IV.  page  96. 

The  displacements  vary  somewhat  with  the  point  at  which  the  frac- 
ture takes  plače,  the  causes  of  the  displacement  being  the  fracturíng 
cause,  and  the  action  of  the  biceps  and  pronator  muscles.  In  a  čase 
reported  by  .T.  Moore1  as  "  fracture  of  the  neck  of  the  rádius"  but  of 
which  he  says  "  the  fracture  appeared  to  háve  commenced  just  inferiorly 
to  the  insertion  of  the  biceps  tendon,  and  to  háve  extended  upwards  and 
backwards  through  its  neck,"  the  upper  fragment,  which  was  one  and  a 
quartcr  inches  long,  was  drawn  upward  by  the  biceps  and  the  lower 
fragment  had  united  with  it  at  almost  a  right  angle.  The  patient  was  a 
girl  24  years  old,  and  the  fracture  was  caused  by  a  fall  from  a  stool,  a 
compound  fracture  of  the  ulna  in  its  lower  third  was  produced  at  the 
samé  time  and  the  fracture  of  the  rádius  was  overlooked.  Doubtless  the 
fracture  of  the  ulna  united  with  shortening  and  thus  made  úniou  of  the 
rádius  with  angular  displacement  possible.  The  čase  properly  belongs 
among  fracture  s  of  both  bones,  and  is  mentioned  here  ouly  as  a  demon- 
stration  of  the  action  of  the  biceps. 

The  fragments  may  be  displaced  in  any  direction,  but  the  more  common 
displacement  appears  to  be  an  angular  one,  the  apex  of  the  angle  being 
directed  forward  and  towards  the  ulna.  Figúre  241  shows  displacement 
of  the  upper  end  of  the  lower  fragment  alone  towards  the  ulna,  the 
fragments  turn  úpon  the  lower  radio-ulnar  joint  as  a  hinge  with  the 
cfleet  of  raising  the  styloid  process  of  the  rádius  to  the  levei  of  that  of 
the  ulna,  and  of  changing  the  direction  of  the  lower  articular  surface  of 
the  rádius  so  that  the  hand  is  inclined  toward  the  radial  side.  This  dis- 
placement is  múch  more  marked  in  figúre  242,  since  tbere  the  fracture 
is  at  a  lower  point,  ouly  two  inches  above  the  end  of  the  bone.  In  this 
čase  i  t  is  true   that  both  bones  háve  been  broken,  but  as  the  ulna  has 

1  Loiulon  Med.  Gazette,  vol.  xxxvi.  1845,  p.  1079. 
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united  without  displaeement  ita  fracture  has  had  no  share  in  producing 
displaeement  of  the  radíua.  The  higher  tlie  fracture  the  lesa  is  tlie 
change  in  tlie  direction  of  the  lower  articular  surface,  but  the  possibility 
of  the  loss  of  the  power  of  rotation  of  the  wriat  is  the  samc  silice  it 
depends  on  the  approximation  of  the  ahafts  of  the  two  bonea. 


Fig.  241. 


The  possible  losa  of  aupination  in  eonsequence  of  union  with  a  rotatory 
displaeement,  the  upper  fragment  being  completely  supinated  by  the 
biceps  while  the  lower  is  kept  partly  pronateď  by  the  dressings,  whieh 
was  pointed  out  by  Lonsdale,  and  has  been  spoken  of  in  the  aection  on 
fracture  of  both  hones,  ta  alao  to  be  borne  in  mind  after  fracture  of  the 
radi  na  alone,  especially  if  the  aeat  of  fracture  ia  above  the  insertion  of 
the  pronator  terea,  and  is  to  be  met  in  the  samé  nianner,  that  is,  by 
keeping  the  forearm  supinated. 

If  the  fracture  is  at  or  below  the  middle  of  the  bone  the  tendency  of 
the  bicepa  and  pronator  teres  is  to  draw  tbc  lower  end  of  the  upper  frag- 
ment forward  and  inward,  and  that  oť  the  pronator  quadratua  and  supinator 
longus  ia  to  draw  the  upper  end  of  the  lower  fragment  towards  the  ulna, 

Overriding  bas  hcen  observed  only  when  dialocation  of  the  lower  end 
of  the  ulna  is  nssociated  with  the  fracture  aa  in  figúre  242.  Mal^aigne 
indeed  speaks  of  the  change  in  angular  displaeement  as  a  partial  over- 
riding, but  he  admita  that  the  use  of  the  term  is  perhapa  improper. 

Tlie  diagnoaia  is  made  by  recognition  of  the  diaplacement,  if  it  exiats, 
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of  crepitation  and  abnormal  mobility  obtained  by  grasping  the  fragmente 
with  either  hand  and  moving  them  úpon  each  other  or  by  placing  a 
thumb  úpon  the  head  of  the  rádius  and  rotating  the  wrist  gently. 

The  indication8  for  treatment  are  the  samé  as  after  fracture  of  both 
bones,  except  so  far  as  the  uninjured  ulna  may  be  utilized  as  a  splint  or 
as  its  dislocation  may  require  more  or  less  prolonged  extension.  If  dis- 
placement  exists  the  fragmente  should  be  pressed  back  into  plače  as  before 
described,  and  if  the  fracture  is  low  down  and  the  lower  fragment  is  in- 
clined  toward  the  ulna  it  will  perhaps  be  found  easier  to  bring  it  back 
into  Hne  by  drawing  the  hand  forcibly  downward  and  toward  the  ulnar 
side  than  by  pressing  the  fingers  in  between  the  bones.  Extension  and 
counter  extension  at  the  wrist  and  elbow  may  be  required  to  overcome 
dislocation  of  the  lower  fragment  upward  from  the  ulna. 

The  arm  should  be  secured  úpon  well-padded  anterior  and  posterior 
wooden  splints  in  the  semi-pronated  position  if  the  fracture  is  below  the 
iniddlc  and  the  tendency  to  displacement  is  slight,  or  úpon  a  posterior 
splint  and  supinated  if  the  fracture  is  high  up.  Dislocation  at  the  lower 
radio-ulnar  articulation  or  change  in  the  direction  of  the  lower  articular 
surface  of  the  rádius  may  make  it  desirable  to  use  a  moulded  splint  that 
will  include  the  hand  and  perhaps  the  lower  part  of  the  arm,  or  a  long 
rectangular  one  for  the  purpose  of  extension  and  counter-extension,  or  to 
keep  the  hand  inclined  toward  the  ulnar  side. 

C.  Fractures  in  the  Vicinity  of  tue  Wrist. 

1.  Fracture  of  the  Rádius.  Colles's  Fracture. — Under  this 
term  are  includcd  fractures  of  the  rádius  near  the  wrist,  which,  while 
difiering  from  each  other  in  many  respects,  háve  in  common  a  charac- 
tcristie  deformity,  and  often  a  certain  difficulty  in  making  and  maintaiu- 
ing  reduction. 

With  possibly  one  cxeeption,  the  outer  half  of  the  clavicle,  the  lower 
end  of  tlie  rádius  is  the  part  of  the  skeleton  most  frequently  broken. 
"While  the  fracture  oceurs  at  all  ages,  it  is  by  far  the  most  frequent  in 
elderly  women.  It  is  very  remarkable,  and  worthy  of  mention  as  a 
proof  of  the  diíticulty  of  diagnosis  in  fractures  near  a  joint,  as  well  as 
of  the  ťorce  of  authority  and  tradition,  that  the  reál  náture  of  this  com- 
inon  injury  which  comes  so  frequently  under  the  notice  of  all  surgeous 
should  nnt  havo  been  recognized,  and  that  it  should  háve  been  taken 
alwavs  íor  a  dislocation  of  the  wrist  backward,  until  about  one  hundred 
years  ago.  The  tirst  mention  of  the  injury  as  a  fracture  is  generally 
attributed  to  J.  L.  Pctit,  but,  I  think,  incorreetly,  for  I  find  no  refer- 
ence  to  it  in  his  chapter  on  fractures,  while  the  chapter  on  dislocation 
of  the  wrist  contains  a  very  good  clinical  deseription  of  it. 

Pouteau1  is  the  first  author  to  deseribe  it  as  a  fracture  and  to  point 
out  tlie  previous  universal  error  in  diagnosis.  He  deseribes  its  pathology, 
attribiites  its  production  to  the  violent  contraction  of  the  pronators,  and 
i  ves   its   syniptoms  and   treatment,  adding  that  there   is,  perhaps,  no 


fracture  so  easy  to  recognize  at  a  glance.     The  fact  that  he  iucluďes  in 

1  (Euvivs  pobthumi'S,  1783,  vol.  ii.  p.  251. 
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his  description  fractures  of  both  bones  does  not,  I  think,  diminish  the 
credit  due  him  for  his  recognition  of  the  error  of  his  predecessors  and 
contemporaries.  His  view  of  the  subject  does  not  appear  to  háve  com- 
mended  itself  to  his  imraediate  successors,  and,  during  the  thirty  years 
following  its  publication,  only  an  occasional  inention  is  raade  of  even  the 
p088ibility  of  šuch  a  lesion,  and  the  common  injury  was  still  considered 
a  dislocation. 

The  next  writer  úpon  the  subject  failed  in  like  manner  to  impress  his 
opinion  úpon  his  immediate  contemporaries,  and  although  justice  was 
ultimately  done  him,  and  the  fracture  is  now  known  widely  by  his  name, 
the  recognition  did  not  come  until  after  his  death.  Mr.  Colles  published 
his  brief  but  accurate  account  of  the  fracture  in  1814,1  but  Dr.  R.  W. 
Smith,  writing  in  1847 ,2  says  :  "  Subsequent  authors  háve  repeatcd 
what  Mr.  Colles  had  said  upwards  of  thirty  years  since,  but  no  writer 
(as  far  as  I  háve  been  able  to  ascertain),  not  even  the  distinguished 
author  of  the  Surgical  Dictionary,  has  alluded  to  his  account  of  the 
injury. 

Sir  Astley  Cooper,  in  the  second  edition  of  his  Dislocations  and 
Fractures  of  the  Joints,  published  in  1823,  describes  fracture  of  the 
lower  end  of  the  rádius,  and  adds  that  he  had  seen  this  injury  fre- 
quently,  but  did  not  understand  its  náture  until  taught  by  dissection ; 
but  he  describes  at  the  samé  time  dislocation  of  the  wrist,  and  evidently 
did  not  appreciate  the  full  character  and  frequency  of  the  fracture.  In 
a  subsequent  edition  he  describes  experiments  raade  by  himself  úpon  the 
cadaver,  in  1883,  in  which  he  produced  the  fracture  by  hyper-extension 
(extréme  dorsal  flexion)  of  the  hand.  The  samé  failure  to  appreciate 
the  character  of  the  common  injury  which  was  coming  so  frequently 
under  the  čare  of  every  surgeon  persisted,  notwithstanding  the  publica- 
tions  of  Pouteau  and  Colles,  that  of  the  former  being  entirely  overlooked 
apparently,  and  that  of  the  latter  remembered  only  by  the  Dublin  sur- 
geons,  who  believed  in  the  fracture  and  gave  his  name  to  it.  But  the 
misapprehension  was  not  destined  to  last  long ;  the  great  change  which 
took  plače  in  the  science  of  medicine  at  the  beginning  of  the  present 
century  under  the  inspiration  and  guidance  of  the  French  physicians, 
the  substitution  of  objective  knowledge  for  dogma,  of  clinical  and  dead- 
house  observation  for  pure  speculation,  made  short  work  of  this  error. 
Dupuytren  was  the  first  to  call  attention  to  it  and  to  impress  it  úpon  the 
profession ;  a  postmortem  examination  in  1820  showed  him  the  reál 
character  of  the  injury,  and  his  hospital  service  gave  him  the  clinical 
opportunities  that  were  needed  for  study  and  demonstration.  A  short 
periód  of  doubt  followed,  and  then,  about  1830,  the  fact  was  universally 
accepted,  and  the  second  stage — that  of  discussion  of  details,  which  has 
lasted  until  the  present  time — was  entered  úpon. 

Mr.  Colles,  who  had  never  had  an  opportunity  to  dissect  a  specimen 
of  the  fracture,  speaks  only  of  the  symptoms  and  treatment.  llis  only 
statement  concerning  the  fracture  itself  is  an  incorrect  one :  "  This 
fracture   takes  plače  at  about  an  inch  and  a  half  above  the  carpal  ex- 

1  Edinburgh  Med.  and  Surg.  Journal,  April,  1814,  vol.  x.  p.  182. 
1  Fractures  in  the  Vicinity  of  Joints,  Am.  ed.,  p.  129. 
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tremity  oľ  tne  rádius."     We  now  know  that,  while  tlie  line  •■': 

may  lie  ;it  tlie  point  Le  meutioited,  it  is  uaually  mueh  lower,  U) 

not  ťurtheľ  tlian  a  quarter  o!"  an  inch  ťrom  the  articular  edge  oť  tlie  hon* 

'ľliľ   svii'iil'i1   ilist:iiioľ   i<  ditferently  estiraated,  poaaibiy  h<?caus«  sob 

hava  meaaured  Frotn  ílu'  articular  odge  of  tlie  bone  and  ■  ■■ 

Btyloíd  procesu  ;  but  the  weight  oť  testimony  places  it  at  froa 

to  three-ťourths  oť  n  n  inch  above  the  artiuular  border.      Iti  youi 

it  šOHK'timea  ťollowa  the  epiphyaea)  line.     Its  directioi 

verst',  but  it  may  be  obliijue   laterally  or  antén 

tower  fragment  may  be  eomminnted.     Tlie  lower  fragment  is  soineiiin 

displaced  bodily  baekward  without  crushiiig,  as  in  figuro  248  and  34 


fíg.  243. 


fíg,  ľ-14. 


fíg.  -m:.. 


■  ■  '    .i  ■ '  ■  ml  nf  ilio  Frscmtľ  ní  ilin  Tuwcr  .'n.]  In*    ■ 

S"iin'titnťŕ    the    ilisjiTficenient   is  eutirely    angular,  the    lowor    Íra 
tarnicg  upon  its  aiiterior  edge  as  úpon  a  hitige,  erushing  or  p" 
witli  iiopactioti  takes  plače  poateriorly  and  outwardly,  and  ti 

irfaoe  looka  downwsrd  and  b:n:l;ivanl  iiiítcad  oť  downward  I 
i  as  it  does  nonnally  ;  at  tlie  samé  tinio   tlie  atyloid  proc 
bo   b    bigher  level.     An   extréme   example   of  tbie  dieplacemenl,  *íth 
iowh  in  Bgure  245. 

Bpacimena  of  recent  fracture  are  not  very  comi an 

n  posaess  are  open  to  the  objection  that  ihe  rractures  ha  ■ 

by  vtolenco  far  in  excesa  oť  that  which  causea  the  grcal  majoi  ■ 

■  met  with  clinically,  tho  patiente  having  fallon  ft a  i 

uhle  beight, and  having  ruci.dvi.-it  also  injuríes  that  c&uaed  dettfc  wiihin  i 
iboH  tíme  tlicreattcr.     Tlie  umst  interet-ňn;:  spcuiinciiä  are  t  h  080  obUÚned 

■  rlj  patientt  who  háve  received  the  fracture  in  íha  iisua!  raitn- 
'    ta,  by  a  ťal)  upon  the  ground  while  nalking.aud  bavc  iben  d 
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in  a  few  days  of  an  intercurrent  affection,  usually  pneumonia.  Šuch  a 
specimen  came  into  my  posseasion  in  1878  ;  a  woman,  about  fifty  years 
of  age,  fell  úpon  the  sidewalk  while  walking,  fractured  the  rádius,  and  died 
within  the  week.  The  lower  end  of  the  bone  was  extensively  commi- 
nuted  for  a  dištance  of  more  than  an  inch,  the  articular  surface  being 
broken  into  four  fragments  (fig.  246). 

Malgaigne1  describes  and  figures  one  observed  by  Maisonncuve  ;  the 
patient  was  a  woman  seventy  years  old,  and  died  of  pneumonia  a  fort- 


Fig.  246. 


Fig.  247. 


Recent  fracture  of  the  rádius,  caused 
by  a  f  a  11  úpon  the  hand.    (Malgaigne.) 


Commlnuted  fracture  of  radial  articular  surface. 

night  after  the  accident.  The  periosteura 
was  untorn  on  the  posterior  surface,  and 
the  stvloid  process  of  the  ulna  was  broken 
off.  5ľhe  fracture  was  trans verše,  the  dis- 
placement  slight  (fig.  247).  The  cause 
was  a  fall  úpon  the  hand. 

Mr.  Cameron*  had  an  opportunity  to  dis- 
sect  two  similar  cases,  both  in  elderly  men 
dying  of  pneumonia  soon  after  the  injury. 
In  one  the  fracture  was  oblique  downward 
and  forward,  so  that  in  front  it  was  one-fourth  of  an  inch  above  the  articu- 
lar surface,  and  behind  about  one  inch.  In  the  other  the  fracture  was 
transverse  and  about  three-fourths  of  an  inch  above  the  articular  surface. 
In  front  the  fracture  was  hardly  complete,  and  the  periosteum  was  un- 
torn, while  posteriorly  there  was  firm  impaction  with  splitting,  the  lower 
fragment  being  split  into  three  pieces,  which  were  nevertheless  held 
firmly  and  securely  together. 

A  specimen  obtained  by  Profs.  McGraw  and  Walker,3  of  Detroit,  de- 
serves,  I  think,  to  be  classed  with  the  others,  although  the  fracture  was 
caused  by  a  fall  from  a  height  of  twenty-five  feet.  The  wrist  presented 
the  typical  deformity.  On  dissection  there  was  found  no  displacement  of 
the  ulna ;  no  ligament  was  broken.  There  was  a  transverse  fracture  of 
the  rádius  half  an  inch  above  the  lower  articular  margin.  Anteriorly  the 
fragments  were  separated  about  one-fourth  of  an  inch ;  posteriorly  the 
compact  wall  of  the  upper  fragment  was  driven  into  the  cancellated  tis- 
sue  of  the  lower  one  so  firmly  that  some  force  was  nceded  to  disengage 
theni  (fig.  248).  The  dorsal  articular  rim  was  broken  off  and  divided 
into  three  pieces.     The  patient  was  a  man  sixty-two  years  old. 

In  the  specimens  obtained  after  repair  has  taken  plače  without  reduc- 

1  Loc.  cit.,  vol.  i.  p.  606 ;  and  Atlas,  pi.  x.  flgs.  2,  3,  and  4. 
a  Glasgow  M«d.  Journal,  March,  1878,  p.  97. 
3  Annals  of  Auatoiny  and  Surgery,  March,  1881,  p.  116. 
2í) 
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r 

tion  of  tlie  displacement  tlie  penetration  of  the  posterior  porti 

Tety  marked  (fig.  249).,  more   so   often  than   it  reuily  is.      Tlie  nppeir 

ance  is  due  in  part  to  the  í'orraation  of  callua  npon  the  posti 

tlie  upper  fragment  (fig.  "250),  under  tlie  periosteum,  which  is  stripjw' 


Fig.  M8, 


Fíg.  249. 


y,-,  aw. 


up,  or  tom  by  tlie  displacement  or  crushíng,  the  "  periosteal  bridge," 
which  is  fonnd  alroc-at  alwaya  úpon  one  side  of  a  fracture,  and  in  part  » 
condcnaation  of  the  interior  spongy  tiasue  during  repair.  This  apparm 
penetration  waa  inaiated  npon  very  strongly  hy  Voillemier  in  support  d 
his  tlieory  of  tlie  uiechanism  of  the  fracture,  which  he  suppoa 
uäually  a  fracture  by  penetration,  or  an  impacted  fracture.  Dr.  R.  ľ 
Smith,  oriticiíing  Voillemicr's  theory.caUeo' attention  to  the  oul 
and,  by  comparing  recently  uuited  ^ jjcľi mens  with  tln".si>  in  which  a  Im 
time  had  elapsed  sinee  tlie  iiijury,  showed  that  a  part  at  lei 
pĽiíľtľJttiovi  waa    only  apparent,  and  wna   due  to  <■  ■■-.. 

-ue  in  tlie  direction  of  the  outer  ehell  of  the  upper  fragi 
But  in  denying  penetration  or  itopaction  he  seeros  to  bave  oveno 
oruthing,  that  condensation  of  cancelloua  tissue  under  prts-i, 
amouiiw  to  an  actual  losa  of  substance.      It  ís  undoubtedly   tru 
(tomu  casea  the  compact  shell  of  the  upper  fragment,  which  n 
dueed  to  tlie  thiekness  of  a  shcet  of  paper,  does  not  ponetraUs  the  le«i 
fragment  while  proserving  i ts  own  integrity,  but  an  cipJÍvftlent 
cffected  by  the  mutual  erushing  of  hoth  ÍYngmenta  along  the  Hne  of  fr* 
túre,  and  it  is  this  which  makt-a  the  angular  disphn 
the  Diaintenaiice  of  reductioit  sometimes  so  difficnlt. 

Mr.  Callender1  made  au  exaniinatiou  of  all  tlie  apecímens  of  this  fi 
,  thirty-six  in  nuniber,  contained  in  tlie  Loudon  museuina,  aud  foui 

'  S(.  B»itLilU.m..vr'í  a<»p,  Report*,  vul.  i.,  1S6B,  p.  181. 


FRACTUKES    IN    THE    VICINITY    OF    THE    WRIST.         451 

the  irapaction  not  to  exceed  half  an  inch  in  any  čase,  and  usually  múch 
less;  the  angle  between  the  fragment  and  the  shaft  measured  on  the 
poste rior  surface  he  found  to  average  156°,  the  extremes  being  143° 
and  166°,  and  the  length  of  the  fragment  on  the  samé  side  to  average 
four-fiťths  of  an  inch.  There  was  no  displacement  in  the  direction  of 
pronation  or  šupina  ti  on,  as  is  so  common  after  fracture  of  the  shaft  of 
the  rádius,  but  in  some  the  fragment  was  displaced  to  one  side  or  the 
other.  He  says:  "In  the  greater  number  of  cases  the  two  bones 
[rádius  and  ulna]  háve  their  mutual  relations  but  little  altered.  I  háve 
met  with  only  the  following  displacements :"  1.  Fragment  driven  to  the 
radial  side  with  half  an  inch  of  shortening ;  the  carpus  and  hand  are 
inclined  to  the  radial  side  and  the  ulna  appears  unnaturally  prominent. 
2.  Dislocation  of  the  ulna  forward  towards  the  pisiform  bone.  3.  Dis- 
placement of  the  fragment  upward,  outward,  and  backward  with  the 
formation  of  a  new  articular  surface  on  the  ulna  by  the  growth  of  a  half 
ring  of  bone  upwards  from  the  margin  of  the  originál  articular  surface. 
4.  Fracture  of  the  ulna  seven-tenths  of  an  inch  above  its  end,  the  lower 
fragment  inclining  outward  towards  the  displaced  rádius.  5.  Displace- 
ment of  the  ulna  backward  úpon  the  inner  dorsal  surface  of  the  rádius, 
the  fragment  of  the  latter  being  also  displaced  backward  and  far  to  the 
outer  side. 

It  has  been  both  asserted  and  denied  that  there  is  also  an  angular 
displacement  of  the  fragment  about  an  antero-posterior  axis,  or  úpon  the 
lower  end  of  the  ulna  as  a  hinge,  a  displacement  that  carries  the  upper 
end  of  the  fragment  towards  the  ulna  and  raises  the  styloid  process  to  a 
higher  level.  Prof.  Gordon1  says,  that  of  19  specimens  examined  by 
him  the  interosseous  space  was  normál  in  10  and  only  slightly  diminished 
in  the  remaining  9.  He  found  the  greatest  diminution  in  those  in  which 
the  fracture  was  at  a  dištance  of  more  than  an  inch  from  the  articular 
border.  Elevation  of  the  styloid  process  is  established  beyond  queslion ; 
it  is  one  of  the  most  familiar  clinical  symptoms  and  is  found  also  in  speci- 
mens, but  apparently  it  is  accomplished  by  the  crushing  of  ehe  tissue  on  the 
outer  side  of  the  bone  and  the  production  of  angular  displacement  towards 
that  side  similar  to  the  one  already  deseribed  as  found  úpon  the  dorsal 
aspect.  As  a  matter  of  fact,  the  articular  surface  of  the  rádius  is  usually 
displaced  so  as  to  look  outward  as  well  as  backward. 

Among  the  lesions  that  may  be  associated  with  the  principál  fracture 
are :  fracture  of  the  ulna  near  its  lower  extremity,  fracture  of  the  sty- 
loid process  of  the  ulna,  ruptúre  of  the  radio-ulnar  and  inter-articular 
ligaments,  and  perforation  of  the  skin  by  the  ulna.  The  first  is  not  very 
common,  and  all  the  others  are  the  consequences  of  momentary  prolonga- 
tion  of  the  action  or  variation  in  the  degree  of  the  force  which  has  caused 
the  fracture.  Nélaton  thought  fracture  of  the  styloid  process  of  the 
ulna  oceurred  frequently,  an  opinion  which  Dr.  Hamilton  says  is  sup- 
ported  by  the  observations  of  no  other  writer,  but  quite  recently  Came- 
ron  (yide  mpra)  has  stated  that  this  fracture  existed  in  five  specimens 
examined  by  him.     Dr.  Moorc*  has  also  found  it  in  four  or  five  cases, 

1  Fractures  of  the  Lower  End  of  the  Rádius.     London,  1875. 

a  New  York  Medical  Record,  1870,  vol.  v.  p.  49,  and  vol.  xvii.  1880,  p.  305. 
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togathet  wíth  laceration  of  tlie  inter-articular  fibro-caitilage  and  i 

Ílacement  of  the  end  of  ťhe  ulna  through  tlie  interná!  lateral  ' 
le  looked  úpon  thia  disjilaeemcnt  of  the  ulna,  ívhich  lie  thoughl  liad  r 
been  before  observcd,  as  the  key  to  the  ilcformity  and  tlie  c, 
diffieulty  of  reduetion  bo  frequently  met  with.  and  belie ved  that  it  exist 
in  more  than  lialť  the  cases.     A  čase  almost  identical  in  it- 
with  tlie  one  that  was  the  basia  of  Dr.  Moore's  first  paper  í- 
in  tbc  Bulletine  de  la  Soetéti  Anatomique,  1839,  vol.  xiv.  p.  lí*0,  i 
cases  of  eomponnd  dislocation  of  the  ulna  in  eonnection  with  fracture  o 
the  rádius  are  not  very  infreqnent,  Sir  Astley  Cooper'a  booV  i 
tainiug  ťour.     Concerning  the  condition  of  the  fibro-cartilage  I  esu  fi 
bul  little  that  ia  positive,  sine  e  the  only  sources  of  inforwation  are  t 
autopsica  of  recent  fractures.     Neitlier  Callender  nor  Cameron  meatíl 
its  condition  in   the   specimens  of  recent  fracture  dissected   by  die 
although  the  former  says  of  one  in  which  thero  was  only  a  slíght  amou 
of  dispiacement,  that  "  the  periosteum  was  tom  frora  the  bone  and  t 
prouator  quadratna  muscle  waa  lacerated  and  bruised,"  and  of  another, 
whiťh  there  waa  impaction  on  the  dorsal  and  outer  aspcet  to  the  ď 
of  four-tcnths  of  an  incli,  that  "  all  the  muscles  and  teiidons  aroutíd  t 
seat  nf  tlie  honc-hurt  [the  fracture  was  seven-tenlhs  of  au  iiu-i- 
articular  border]  were  bruised  and  tom,  especially  the  pronator  qu*t 
tus,  which  was  wrenched  away  with  the  periosteum  from  the  bone,  t 
latter,  imroediately  below  and  for  ahout  two  inches    M.. 
fracture,  being  completcly  denuded."     Íle  adds,  *' tlie  wristjoint  i 
uninjured,"  :uid  the  inference  seema  fair  that  tlie  ligament  was  not  ť.i 
It  will  bo  remembered  that  tbc  cartilage  is  attaehed  to  the  hrtse  of  t 
styloid  process  of  the  ulna  and  that  consequcntly  the  ruptúre  of  t 
ligainent  and  tlie  fracture  of  the  process  are  tlie  iutereliiin^' 
quences  of  tlie  eanie  ťorce,  traetion  úpon  tlie  ligament  througli  itfl  Ml 
lunu  to  tbc  rádius.     Consequcntly,  wben  the  lower  fragment  ia  dUpUc 
upward  tlie  cartilage  ia  put  úpon  the  stretch  ;  if  the  displacement  i« 
ereased  the  ligament  or  the  process  give-s  way.and  as  the  carpu 
the  fragment  the  interná!  lateral  ligament,  already  veakened   i 
by  the  fracture  of  the  proceas,  yiehia  and  ia  drawn   towards 
( ľailial)  side  of  the  ulna  ;  if  tlie  diaplaccnient  ia  carried  atill  further  t 
ulna  perforates  the  skin. 

Experinienta  made  by  Sir  Astley  Cooper  in  18:13,  showed  "  that  it  re- 
i|inľ-  b  múch  lessdegree  of  force  to  fracture  the  rádius  I 
the  eitreroity  of  the  ulna,  or  to  ruptúre  any  of  ita  counectúig  tigatoeutt, 
and  Dr.  Moore's  experimenta  showed  au  cquivalent  ťact,  that  ruptúre  a 
tlie  ligamenta  and  fracture  of  the  styloid  prooess  of  the  ulna  rook  pi 
only  after  fracture  of  the  rádius  it'  the  force  i 

hatal )    were   prolonged.     Theso    eomplieations    thereťore    muat    be  t 
sidereil  the  cxeeption  rather  than  the  rule,  and  peculiar  to  the  serem 
BWea. 

I  liavc  not  met  with  the  reeord  of  any  gase  ín  whieb  tho  rádius  pi 
jected  through  tlie  skiu,  except  after  separation  of  tlie  e]  ■ . 
Bruns1  eollectod  tive  cases. 

1  Arfliiv  fár  EHutache  Chirurgia,  vol.  axrlL  p.  MA 
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A  complication  which,  so  far  as  I  know,  is  entirely  unique,is  reported 
by  Cameron,  dislocation  of  the  scaphoid  forward.  The  patient  was  a 
man  32  years  old,  who  fell  from  a  height  Feb.  27,  1877,  and  received 
a  "  well-raarked  Colles's  fracture  of  the  right  rádius."  The  middle  and 
ring  fingers  were  strongly  flexed  and  the  slightest  attempt  to  extend 
them  caused  great  pain.  u  A  small  bone  or  fragment  of  bone  was  felt 
lying  under  the  skin  in  the  middle  line  of  the  front  part  of  the  forearm, 
about  an  inch  above  the  flexure  of  the  wrist."  Cameron  cut  it  out  with 
antiseptic  precautions,  and  it  proved  to  be  the  entire  scaphoid  bone. 
The  patient  made  a  good  recovery  and  had  a  useful  hand. 

Dr.  Rhea  Barton,1  of  Pailadelphia,  described  clinically  a  fracture 
which  he  said  was  very  common,  and  which  he  supposed  to  be  the  de- 
tachment  of  the  posterior  border  of  the  articular  surface  of  the  rádius. 
It  does  not  appear  from  his  paper  that  he  had  ever  had  an  opportunity 
to  verify  the  diagnosis  by  examination.  A  few  specimcns  of  šuch  a 
fracture,  most  of  them,  I  believe,  found  in  the  dissecting-room  and  with- 
out  his  to  ry,  are  in  existence,  and  the  injury  is  known  in  America  as 
Barton's  fracture.  Dr.  Agnew  (loc.  cit.,  vol.  i.  p.  905)  figures  a  speci- 
men in  which  the  fragment  is  múch  larger.  It  is  perhaps  hardly  worth 
while  to  try  now  to  change  this  name,  but  there  are  three  good  reasons 
why  the  injury  should  not  be  known  as  Barton's  fracture :  lst,  as  Dr. 
Hamilton  has  said,  and  as  a  reference  to  the  originál  article  shows,  the 
injury  which  Barton  described  clinically  was  not  what  he  supposed  it  to 
be  anatomically,  but  was  the  ordinary  Colles's  fracture  ;  2d,  the  lesion, 
as  he  supposed  it  to  be,  had  been  observed  some  years  before  his  paper 
was  published,  and  the  specimen  was  presented  by  Lenoir  to  one  of  the 
Paris  societie8  ;*  and,  3d,  it  deserves  to  be  classed  not  as  a  variety  of 
fracture,  but  as  a  complication  of  dislocation  of  the  carpus  backward. 
In  Lenoir's  čase,  which  is  described  as  a  dislocation  by  Voillemier  and 
Malgaigne,  a  narrow  fragment  of  the  posterior  articular  border  had  been 
broken  off,  remained  attached  to  the  capsule,  and  was  displaced  back- 
ward with  the  bones  of  the  wrist. 

An  analogous  čase,  dislocation  of  the  carpus  forward  with  detachment 
of  the  anterior  border  of  the  articular  end  of  the  rádius  and  fracture  of 
the  styloid  process,  was  reported,  with  the  specimen,  to  the  Socié.ó  Ana- 
tomique,3  by  Letenneur.  The  patient  was  brought  to  the  Hotel  Dieu 
May  7, 1838,  having  received  this  injury  and  also  a  fracture  of  the 
scaphoid  bone  of  the  other  wrist,  by  ťalling  into  a  ditch  while  intoxi- 
cated.  Mr.  Callender  (loc.  cit.,  p.  291)  refers  to  a  some  what  similar 
specimen,  but  one  in  which  the  fragment  is  múch  larger,  in  the  following 
words :  "  The  line  of  fracture  is  four-tenths  of  an  inch  from  the  end  of 
the  rádius  on  the  palmar  surface,  but  on  the  dorsal  passed  into — along 
the  edge  of — the  articular  facets." 

Other  irregular  fractures,  too  rare  to  be  classified  or  systematically 
described,  may  be  conveniently  mentioned  here.    1.  An  obliíjue  fracture 

*  Medical  Examiner,  1838,  p.  365. 

*  This  fact  is  mentioned  by  Voillemier,  in  the  Archives  Générales  de  Módecino, 
1830,  vol.  vi.  p.  402,  and  by  Malgaigne.  The  Society  referred  to  is  probably  the 
Sociétó  Anatomique,  but  I  havo  failed  to  íind  mention  of  the  specimen  in  its  Bulletins. 

*  Bulletins,  vol.  xiv.  p.  162. 
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running  downward  and  inward  and  detachinss  the  styloid  process  of  the 
rádius  with  more  or  less  of  the  articular  portion  ;  the  larger  the  fragment 
the  more  closely  will  the  symptoms  resemble  those  of  Colles'a  fracture. 

2.  A  condition  which  is  the  direct  opposite  of  that  constituting  Colles's 
fracture  ;  the  lower  fragment  is  inclined  toward  the  palmar  side,  and  the 
crushing  is  also  on  that  side.  Mr.  Callender  (loc.  cit.,  p.  289)  reports 
šuch  a  čase  caused  by  forced  flexion  of  the  hand  in  a  fall  úpon  it ;  there 
was  a  well-marked  promincnce  on  the  dorsum  of  the  forearm  about  three- 
fourths  of  an  inch  above  the  wrist-joint,  and  opposite  it  on  the  palmar  sur- 
face  was  a  considerable  depression.  The  lower  fragment  of  the  rádius 
was  inclined  at  an  obli^uc  angle  to  the  palmar  surface,  and  projected  at 
the  wrist.  No  crepitus.  Reduction  could  not  be  efFected.  Ten  montbs 
later  the  deťormity  persisted,  with  good  rotation,  exaggerated  flexion, 
and  inability  to  extend  the  hand  beyond  a  straight  Hne  with  the  forearm. 
íle  mentions  also  two  specimens,  one  in  the  museum  of  Westminster 
Hospital,  the  other  at  St.  Bartholomcw's,  which  show  the  corresponding 
displacemcnt  with  union.  In  one  the  styloid  process  of  the  ulna  was 
broken  and  the  lower  fragment  of  the  rádius  displaced  forward  and  out- 
ward,  especially  in  the  latter  direction,  with  penetration  on  the  palmar 
surface  to  the  depth  of  more  than  three-tenths  of  an  inch.  In  the  other 
the  Hne  of  fracture  is  rather  more  than  an  inch  above  the  end  of  the 
bone  ;  there  is  a  prominent  angle  on  the  dorsal  aspect  in  the  Hne  of  the 
fracture  and  an  elevation  of  new  bone  on  the  corresponding  part  of  the 
palmar  surface  ;  the  triangular  fibro-cartilage  was  almost  completelj 
separated  f  roní  the  rádius. 

R.  W.  Smith  (loc.  cit.,  p.  162)  describes  and  figures  a  similar  čase, 
in  which  also  the  fracture  was  caused  by  a  fall  úpon  the  back  of  the 
hand,  and  Dr.'llamilton  thinks  he  also  has  seen  one. 

Still  another  instance,  of  verv  exceptional  character  in  its  móde  of 
production,  but  apparently  about  the  samé  anatomically,  is  quoted  hy 

Callender  as  a  "  green-stick"  fracture.  Wm.  G., 
aged  14,  went  to  the  ťolytechnic  and  was  there 
galvanized  ;  the  shocks  were  violent  and  he  stru*- 
gled  to  let  go,  but  for  a  time  was  unahle  to  do  so. 
1  lis  wrists  became  painful,  and  the  next  moming  he 
was  unable  to  work.  A  week  later  he  came  to  the 
hospital.  u  Either  rádius  close  to  tlie  carpal  en<l 
was  bent  at  a  considerable  angle  to  the  shaft,  so 
that,  on  the  dorsum,  there  was  on  either  forearm  a 
well-marked  promincnce,  greater  on  the  right.  AH 
liis  other  bones  were  natural."  íle  remained  under 
the  čare  of  M  r.  Stanley  ťor  some  time,  and  by  de- 
grees  recovered  good  motion  at  the  wrists  but  re- 
tained  an  uusightly  deformity.  1 1  was  thought  that 
the  bones  had  been  partly  broken  or  bent  above  the 
epiphysis  during  the  violent  muscular  efforts. 

.').   Longitudiiml  fracture  or  fissure  of  the   end  of 
the  bone  (fig.  'Jôl).    Dr.  Bigelow1  reported  one  čase 


Fig.  251. 


F.>Mlii"l    fľíU'Mll**. 


1  Boston  M»mI.  and  Surg.  Journal,  1S58,  vol.  Iviii.  ]).  9í>. 
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and  referred  to  a  sccond.  There  was  a  star-shapcd  crack  on  the  articular 
surface  without  displacement,  and  slight  corresponding  cracks  in  the 
shaft  for  more  than  an  inch  above.  At  tirst  there  was  only  lameness  at 
the  wrist,  but  after  several  days  there  were  swelling  and  tenderness,  the 
persistence  of  which  led  Dr.  Bigelow  to  make  the  diagnosis.  íle  had 
had  a  similar  čase  two  years  before,  with  the  samé  syinptoms,  but  less 
extensive  injury  to  the  bone. 

The  cause  of  Colles's  fracture  is  usually  a  fall  úpon  the  palm  of  the 
hand,  and  in  the  great  majority  of  cases  the  fall  is  only  to  the  ground 
while  walking.  This  is  true  of  almost  all  cases  in  which  the  patients 
are  somewhat  advanced  in  life ;  in  the  younger  ones  the  violence  is 
usually  greater,  as  a  fall  from  a  ladder  or  tree.  The  only  instance  of 
fracture  by  muscular  action  is  the  one  mentioned  just  above. 

The  mechanism  by  which  the  fracture  is  produced  has  been  almost 
from  the  very  beginning  and  still  is  the  subject  of  múch  discussion. 
Three  theories  háve  been  advanced :  lst.  Fracture  by  penetration  or 
crushing ;  the  cancellous  tissue  is  crushed  or  comminuted  between  the 
carpus  and  the  diaphysis.  2d.  Fracture  as  in  other  bones  by  decom- 
position  of  the  force  and  yielding  at  the  weakest  point.  3d.  Fracture 
by  cross-strain  exerted  through  the  anterior  ligament  in  exaggerated  and 
forced  dorsal  flexion  (hyper-extension)  of  the  hand.  Each  is  partly,  none 
exclusively,  true. 

There  are  two  principál  varieties  of  the  first :  one  in  which  the  lower 
fragment  is  comminuted,  and  one  in  which  there  is  deep  reciprocal  pene- 
tration of  the  two  fragments  with  but  little  transverse  displacement. 
The  former  is  the  more  common,  and  an  exceptional  degree  of  force  is 
not  required  to  produce  it,  a  fall  úpon  the  .palm  of  the  hand  while  walk- 
ing is  sufficient  in  an  old  person.  The  latter  is  probably  rare,  but  it  has 
been  demonstrated  by  au  to  psy. 

The  second  theory  is,  in  my  judgment,  true  of  the  great  majority  of 
cases,  and  it  can  be  best  proved  negatively,  by  disproving  the  third 
theory.  According  to  it  the  force  is  received,  in  a  fall,  úpon  the  palm 
of  the  hand  close  by  the  wrist,  at  a  point  which  is  in  the  direction  of  the 
long  axis  of  the  rádius,  and  is,  therefore,  transmitted  directly  through 
the  carpus  to  the  articular  surface  of  that  bone.  The  rádius  is  not 
straight,  and,  furthermore,  the  direction  of  the  force  may  be  inclined 
more  or  less  to  the  axis  of  the  bone ;  the  force  is  decomposed  in  the 
usual  manner  and  the  fracturing  strain  is  exerted  by  one  of  its  compo- 
nents.  The  bone  breaks  at  its  lower  end,  because  that  is  the  part  least 
fittcd  to  withstand  the  strain.  The  momentary  continuation  of  the  force 
either  displaces  the  lower  fragment  backward  or  crushes  its  posterior 
portion  with  or  without  impaction  or  comminution.  The  fracture  can  be 
produced  úpon  the  cadaver  by  placing  the  palm  of  the  hand  úpon  the 
table,  holdiug  the  rádius  upright,  and  striking  a  heavy  blow  úpon  its 
upper  end. 

According  to  the  third  theory  a  cross-strain  is  exerted  úpon  the  end 
of  the  bone  through  the  anterior  ligament  of  the  wrist ;  the  force  is 
tbought  to  be  received  úpon  the  palm  of  the  hand  at  a  point  that  lies 
posterior  to  the  posterior  border  of  the  end  of  the  rádius,  the  hand  is 
bent  back,  the  ligament  is  put  úpon  the  stretch,  and  the  bone  is  broken 
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by  avulsion.  The  theory  seems  to  háve  originated  in  experiments  úpon 
the  cadaver.  The  earliest  recorded  experiments  in  this  direction  were 
those  already  alluded  to  which  were  made  by  Sír  Astley  Cooper  in  1888, 
but  not  published  until  several  yeare  afterwards,  the  earliest  publication 
appears  to  háve  been  by  Bouchet1  in  1834.  The  experiment  is  a  simple 
one  ;  it  is  sofficient  to  interlock  the  fingers  with  those  of  the  cadaver  and 
force  the  hand  backward.  Usually  a  transverse  fractare  is  produced 
within  half  an  inch  of  the  articular  surface  of  the  rádius,  but  sometimes 
the  anterior  ligament  yields.  If  the  action  is  continued  after  the  frac- 
ture  has  taken  plače,  the  inter  articular  ligament  and  the  styloid  prooess 
of  the  ulna  are  the  next  to  yield.  There  is  no  doubt,  therefore,  that 
the  fracture  can  be  produced  in  this  way,  and  there  are  a  few  clinieal 
cases  in  which  this  was  unquestionably  the  roode  of  productíon.  But, 
with  the  exception  of  these  few  cases,  in  which  the  móde  of  action  of  the 
violence  was  distinctly  exceptional,  there  is  nothing  but  the  dead-house 
experiments  to  support  the  theory. 

In  the  first  plače,  there  is  good  reason  to  think  (the  point  is  not  open 
to  absolute  proof)  that  the  violence  in  a  fall  is  not  usually  received  at  a 
point  on  the  palm  of  the  hand  posterior  to  the  Hne  of  the  rádius ;  it  is 
received  at  the  base  of  the  thumb,  at  a  point  corresponding  to  the  trape- 
ziura.  When  the  hand  is  bent  backward  the  motion  takes  plače  betweea 
the  first  and  sccond  rows  of  the  carpns ;  the  first  row  remains  in  plače 
and  the  second  row  swings  around  until  it  comes  almost  into  contact  with 
the  rádius,  as  shown  in  figúre  252.     This  figúre  representa  a  section 

Fig.  252. 


Socuou  \u  the  loo^r  axis  of  tbc  radián  ;  the  hand  in  dorsal  flexioa.    Tr-m,  tr*p«ilam  : 

Tr-d,  trapexoid. 

made  through  the  rádius  and  the  second  metacarpal  bone  and  traversing 
the  point  úpon  the  palm  which  receives  the  blow  in  a  fall,  and  as  the 
position  is  that  of  extréme  physiological  dorsal  flexion  it  is  evident  from 
i  t  that  no  crosä-strain  can  be  exerted  until  alte  r  this  limit  has  been  passcd 

1  Thesf  sur  los  Luxations  du  Poignet.    Qooted  by  Malgaigne. 
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and  the  second  row  of  carpal  bones  háve  obtaineda  bearing  úpon  the  rádius. 
Before  this  can  také  plače  the  flexor  muscles  mušt  be  overpowered,  and 
that  Í8  a  fact  which  I  think  has  not  bcen  taken  properly  into  account  in 
reasoning  from  the  results  of  experiments.  The  strain  does  not  corae 
úpon  the  ligaraent  unless  the  hand  is  caught  under  the  body  in  the  fall 
and  bent  far  back.  Ordinarily  the  hand  is  not  bent  back  even  to  a 
right  angle,  not  even  far  enough  to  make  the  anterior  ligament  of  the 
wrist  tense,  múch  less  to  exert  a  fracturing  strain  through  it.  Moreover 
the  resemblance  between  the  fractures  produced  experiraentally  by  over- 
extension  and  those  caused  by  falls  during  life  is  by  no  means  so  close  as 
has  been  asserted. 

Finally,  there  are  cases  on  record  in  which  it  appears  to  be  proved 
that  a  fall  úpon  the  back  of  the  hand  produced  the  characteristic  fracture 
and  displacement  of  the  lower  fragment  backward.  In  a  čase  observed 
by  Prof.  Cameron  (loc.  cit.,  p.  97)  the  patient,  an  elderly  woman,  fell 
"  úpon  the  back  of  her  wrist,  the  fist  being  kept  shut  in  order  to  retain 
a  grasp  of  some  small  object  held  in  the  hand."  The  most  reasonable 
explanation  of  this  identity  of  result  in  opposite  positions  of  the  hand 
appears  to  me  to  be  obtained  by  rejecting  the  theory  of  cross-strain  and 
accepting  the  second  one. 

Muscular  contraction,  which  was  thought  by  Pouteau  to  be  the  sóle 
cause  of  the  fracture,  and  has  since  been  invoked  by  others,  is  now  looked 
úpon  only  as  an  adjunct  of  uncertain  importance.  The  only  recorded 
čase  in  which  it  appears  to  háve  been  the  sóle  efficient  cause  is  the  one 
already  mentioned  of  the  boy  in  whom  the  fracture  followed  the  mus- 
cular contraction  excited  by  a  strong  galvanic  current.  The  mechanism 
in  this  čase  appears  to  háve  been  fracture  by  exaggerated  palmar  flex- 
ion,  and,  considering  the  unusual  circumstances  of  this  čase  and  the 
weakness  of  the  extensor  muscles  as  compared  with  the  flexors,  there  is 
not  the  slightest  reason  to  think  that  the  ordinary  fracture  can  be  due  to 
preponderant  action  of  the  extensors.  The  combined  action  of  both  sets 
of  muscles  in  the  spasmodic  eífort  to  arrest  a  fall  unquestionably  supple- 
ments  that  of  the  violence  received  úpon  the  palm,  and  their  tonic  con- 
tractility  tends  to  keep  up  the  displacement  when  there  has  been  loss  of 
substance  by  crushing  of  the  bone  ;  but  in  an  uncomplicated  transverse 
fracture  without  crushing  the  tendency  to  reproduction  of  the  deformity 
by  the  action  of  the  muscles  after  its  reduction  is  slight,  or  even  absent.1 

The  symptomt  are  marked  and  characteristic,  but  crepitus  and  abnor- 

1  Lack  of  space  prevents  detailed  reference  to,  and  discussion  of,  the  views  and 
argument*  advanced  by  others  úpon  this  question  of  the  mechanism  of  Colles's  fracture. 
The  literatúre  of  the  subject  is  voluminous.  The  reader  is  referred,  in  addition  to 
the  works  already  quoted,  espeeially  to  papers  and  discussions  by  Drs.  Hamilton, 
Pilcher,  Levis,  and  others  in  the  N.  Y.  Medical  Record,  1878  to  1881,  pasaim,  the 
Phiiadelphia  Medical  Times,  1881,  and  the  Annals  of  Anatomy  and  Surgery,  Mar  ch, 
1881,  to  a  monograph  by  Prof.  Gordon  of  Belfast  (Fractures  of  the  Lower  End  of  the 
Rádius,  London,  1875),  and  to  a  thesis  by  Schni  i  t  (Des  Fractures  de  l'Kxtremité  in- 
férieur  du  Rádius,  Paris,  1878).  Drs.  Pilcher,  Gordon,  and  Schmit  are  advocates  of 
the  theory  of  fracture  by  cross-strain  or  avulsion.  Dr.  Pilcher  has  in  addition  called 
especial  attention  to  the  periosteal  bridge  úpon  the  dorsal  surface,  to  the  part  taken 
by  the  "obliquo  anterior  carpo-ulnar  fascieulus  "  in  controlling  the  direction  and 
ex  ten  t  of  the  displacement,  and  to  the  "  wedge-action  "  of  the  carpal  bones  in  caus 
ing  comminution. 
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mal  mobility,  ao  cornraon  in  other  fractures,  are  rarely  preaeut  in 
Tlie   most  striking  part  of  the  deformity  ia  a  deviatimi  backward  a 
wrist  of  the  long  axis  of  the  forearm,  so  tliat  when  viewed  from  tlie 
radial  side  its  appearauce  is  like  tbat  represented  iu  fig.  253,  and  waa 


Fig.  253. 


aptly  oompared  by  Velpeaa  to  tlie  outliue  of  a  silver  fork,  a  eompftriaoo 
which  bas  sui-vived  iu  tlie  name  "  silver  ťork  fracture,"  by  which  it  \a 
freijueutly  kuown.  The  cause  of  this  change  in  the  outline,  so  far  as  it 
is  dne  to  the  positíon  of  the  fragmenis,  iä  shown  in  fig.  25-1.     Tlie  dis- 


placed  carp.'il  fragment  forma  tlie  prorainence  on  tlie  dorsuni,  and  tlie 
lower  end  of  tbc  upper  fragment  iä  marked  by  the  promineace  on  the 
anterior  aspect.  Iť  the  outer  portion  of  tlie  lower  fragment  iä  día- 
placed  upward  to  a  múch  greater  exlent  tlian  the  iuner  portion,  the  hand 
is  noticeably  dellected  to  the  radial  side,  aud  tlie  lower  end  of  the  ulna 
is  prominent. 

If  the  aurgeon  marka  tlie  positions  of  tbc  atyloid  processes  by  pm»> 
nig  tlie  end  of  si  finger  into  the  side  of  tlie  joint  below  and  ag&inei  ihe 
end  of  eaeh,hc  will  aee  that  tbat  of  the  rádius  bas  rieen,  so  tbat  itutead. 
of  beiug  about  a  ijuarter  of  au  Sneh  lower  (nearer  the  hand)  thau  tbat 
of  tbe  ulna,  aa  it  uaually  ía,  it  has  riaen  to  the  samé  level,  or  even 
above  it. 

If  now  the  wrist  is  flexed  and  pressure  is  mnde  úpon  tbe  domm  of 
tlie  forearm  just  above  tbe  prominence,  the  tendons  of  tbe  radial  MtMť 
soľ  niu-ieles  esu  bo  tel  t  »m  a  .-"t't.  nť  ourd  siretchiiig  across  fri'nii  tlie  uji[H.'r 
to  the  displaeed  lower  fragment;  this  sign  was  pointed  out  by  Velpcau, 
bul  it  ia  lauking  if  tbe  lower  fragment  is  not  diaplaced  bodily  baekward. 

Tlie  swclling  úpon  tlie  anterior  aurface  of  the  forearm  is  qaitt  marked, 
and  ía  aharply  rounded  off  towarda  the  wriat  where  it  adjoins  the  depres- 
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räion  eorreaponding  to  tlie  dorsal  prominence.  1 1  is  produced  in  part  by 
tlie  proininence  of  tlie  lower  end  of  tlie  upper  fragment,  whieh  resultä 
from  the  displacemcnt  of  tlie  lower  fragment  and  the  carpus,  and  in  part 
by  U  effusion  vithin  the  slieaths  of  tlie  tendons,  wliicli  is  prevented  by 
llie  annular  ligament  ťrom  showing  itself  nearcr  tlie  wrist.  The  prefleiMM 
of  this  eťfusion  can  be  readily  demoiistrated  by  placing  the  fingers  of 
one  hand  upon  the  paiieuťs  palín  and  pressing  with  those  of  tlie  other 
úpon  tlie  prominence  in  the  forearm ;  tlie  wave  can  be  ťelt  to  paša  from 
one  to  the  other. 

Crepitus  and  abnormal  mobility  may  sometimes  be  obtained  by  the 
inana;iivre  recommended  l>y  Oolles :  "  Let  tlie  surgeon  apply  the  liugers 
of  one  hand  to  the  seat  of  tlie  suspcuted  ťracture,  and,  loeking  the  other 
hand  in  that  of  the  patient,  make  a  moileratc  extension  until  lie  obser  ves 
the  limb  restored  to  its  natural  f  orní ;  so  soon  as  this  is  effected  let  bim 
move  tlie  patienťs  hand  backward  and  forward,  and  lie  will  at  every 
šuch  attempt  be  seusible  of  a  yiehling  of  tlie  fractured  end  of  the  bone." 
In  communicating  tlieme  movemonts.  to  tlie  hand,  it  is  well  to  grasp  tlie 
lowi-r  fragment ibetweon  the  liiunili  atul  fingtra  to  insure  and  recognize 
íts  moveraent  with  the  hand.  In  souie  cases  the  reductíon  is  permanent, 
in  others  the  defortnity  retunis  as  soon  as  the  extension  ceases. 

Pressure  below  tlie  ulna  on  the  inner  side  of  the  wrist  is  painful,  also 
abmg  the  line  oť  fracture  on  tlie  dorsum  of  the  radím.  The  hand  is 
held  in  tlie  semi-prone  positíou,  and  rotatíon  is  painful. 

The  diaifiio»iii  is  rnade  by  recognition  of  tlie  above  signs  and  symp- 
toms,  In  dimcult  cases,  ľat  people  and  ehildren  without  displaeement, 
it  may  be  made  upon  the  existenee  of  a  well-defined  transverse  line  of 
tesdtmeH  on  pressure  on  tlie  dorsum  of  the  rádius,  deepening  of  tlie 
transverse  ťolds  on  tlie  palmar  aspect  of  the  wrist,  loss  of  power  in  the 
limb,  and  history  of  the  caae. 

A  Sprain  or  contusion  may  be  m'istaken  ľor  a  fracture  if  the  Umu  bas 
been  broken  previously  and  has  uuíted  with  deľomiity,  for  it  will  pre- 
S'-iii.  many  •'■i'  tlie  physical  and  funetional  signs.  The  qaestum  thereforo 
should  always  be  ukfld  whetlicr  the  wrist  hus  sullered  a  previous  injury. 

Courté  "ii-i  Projptotil.—lľ\rm  union  between  the  fragmente  may  be 
e.xpeeted  in  a  mouth,  and  failure  of  union,  acenrding  to  Dr.  Ilamilton,  is 
OOKDOVn.  The  course  is  uncventful,  exeept  for  the  iuHamuiatoiy  syuip- 
toms  of  the  first  wcek  ;  these  may  be  severe,  and  if  the  bandages  are 
not  properly  looked  after  strangulatii.in  and  sloughing  may  follow.  The 
prognosts  with  referenee  to  defonnity  depends,  of  course,  upon  tlie  com- 
pleteness  of  the  reductíon  and  retention.  As  a  rule,  permanent  deform- 
uj after  fracture  in  youth  is  slight  or  entirely  absent ;  but  in  old  people 
tlie  čase  is  dilfereiit,  eitlier  bceause  the  originál  displaceraent  is  greater, 
or  becauso  crtishing  and  eonimimitiou  make  coinplete  reductíon  and 
retention  practically  iinpossible. 

The  prognosis  with  referenee  to  funeťion  is  somewhat  better,  sinee  ihe 
persisUmce  of  even  tnarked  displacemeut  does  not  necessarily  entail  dis- 
abili'y.  Tlie  range  of  motion  at  the  wrist  may  he  somewhat  restricted, 
and  yet  may  be  wide  enough  to  answer  all  purposes,  and  a  chauge  in  the 
direction  of  the  articular  surťace  is  still  compatible  with  free  and  ptilt- 
less  rnotion.     RigiJity  of  the  wrist  and  fiugers  usually  persists  for  suma 
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months,  and  in  exeeptional  cases,  in  the  nld  and  rheuma- 

whcre  there  haa  been  rauch  inflammation  of  the  sheathä 

ind  of  the  wrist-joint,  it  may  pcrsist  for  yoars,     I  háve 

i  in  which  tlie  haud  was  praetícally  uselesa  a  year  or  two 

■..•c  [tiueipt  of  tho  injury.     There  was  múch  dcformity  in  one  of 

n.     This  rigidity  of  the  fingers  ia  due  in  part  to  thtir  prolonged  icn- 

li/.ation  and  in  part   to  inflamiuaťiou  within  the  sheaths  of  tbcir 

„■ikious  in  tlie  forearm. 

The  possible  arrest  of  the  growth  of  the  bone  after  separation  of  tlitt 
epipliyšis  dcserves  metitioii.  íilthoiigli  it  is  an  exeeptiotial  i:i)risei|iicnee  <if 
the  injury.  It  haa  an  especial  importanee  at  tliis  point  becauao  of  lli* 
presenee  of  two  parallel  bonea;  if  the  growth  of  the  lower  end  of  the 
rádius  is  arrested  while  that  of  the  ulun  contirnies,  a  noticeable  deviation 
oľ  the  liand  towards  tho  radial  side  i        reault. 

Treatment. — Completc  reduction  lie  displacement  ís,  of  courae, 

eascntial  to  prevent  permanont  d(  f.     The  oase  with  whieh  it  can 

be  accomplished  varies  greatly  in  iit  cases.     The  met  h  od  iiuotel 

above  froni  Colles  is  aoraetiroea  s  t,  traction  úpon  tho  haud  with 

some  direct  pressure  úpon  the  fragmentu ;  ín  othcr  cases  foreihle  pressure 
muat  be  made  úpon  the  frngments,  the  forearm  is  grasped  with  ihc 
fingers  úpon  the  palmar  prominence  and  the  thuniba  úpon  tlie  dorsal  OM, 
and  the  pieces  are  presaed  into  Hne.  Dr.  ľileher  thinka  the  UtlM 
periosteum  of  tlie  dorsal  side  ia  a  potent  ob3tacle  in  many  cases  to  re- 
duction by  direct  pressure,  because  il  holds  the  lowcr  fragment  lilted 
bnckward,  and  he  reeommends  that  reduction  sliould  be  made  by  firsl 
hcnding  tíie  wrist  backward  so  aa  to  relax  thia  bánd  of  periosteum,  tlien 
making  slight  traction  úpon  it  in  the  Hne  of  tbc  forearm,  and  finally 
moderate  pressure  úpon  the  dorsum  of  the  lower  fragment  as  the  ham! 
is  striiifíbteiied. 

Splints  in  great  variety  háve  been  devised  with  the  vicw  to  avoid  the 
charneteristic  dcformity  which  is  found  so  freipiently  to  háve  taken  plače 
or  to  havo  persistcd  during  treatment.  The  theory  úpon  which  manyof 
tliem  háve  been  constructed  is  that  the  esaence  of  the  deformity  lies  in 
the  shorteiiing  of  tlie  outer  side  of  the  radiua,  in  the  ascent  of  iu  styloid 
prncess,  and  that  tliis  can  be  niet  by  extréme  adduction  of  tlie  hand;  for 
a  similar  reason  flexíon  of  the  wrist  is  also  recommended.  Tne  firsí 
embodiraent  of  this  prineiple  was  in  Dupiiytreu's  ulnar  splint,  a  met*l 
rod  made  faat  to  the  inner  ujde  of  tlie  forearm  and  eun-ing  nway  from 
the  liinid  ho  that  tlie  lattcr  could  be  drawn  towarda  that  side  by  ta[*s 
carried  around  it  utider  the  thumb  and  made  fast  to  buttons  on  the  splint. 
The  idea  survives  in  the  "pistol-shaped"  splints,  in  all,  in  fact,  in  which 
tlie  portion  of  an  auterior  or  posterior  splint  which  cnrresponds  to  the 
ham!  is  defiected  towards  the  ulnar  side.  The  idea  is  one  which  is  su;;- 
;rcsicd  verv  naturally  by  the  dcformity,  the  error  liea  iu  the  infereuce 
that  effective  traetion  can  be  made  throngh  the  loose  ligaments  of  the 
joint.  There  is  no  diflieulty  in  modifying  the  poaition  of  either  condyle 
"f  tlie  hiimerus  or  fenmr  by  bending  the  forearm  or  leg  to  the  opnosite 
side  if  the  lateral  ligaments  remain  untorn,  because  the  bond  i>  A 

tinu  and  :illows  no  lateral  motion,  but  at  the  wrist  the  caw  ■ 
ent.  the  ligaments  are  loose  and  there  is  free  motion  of  ti: 
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direction.  The  ligament  is  not  put  úpon  the  stretch  until  the  limit  of 
the  range  of  motion  is  reached  and  the  opposing  muscles  are  drawn  out 
to  their  full  length.  Although  theoretically  the  ligament  should  then  be 
efficient  to  prevent  the  ascent  of  the  fragment  if  the  lateral  motion  of 
the  wrist  were  that  of  a  hinge  joint,  yet,  as  Drs.  Hamilton  and  Cameron 
háve  pointed  out,  this  is  not  so  in  faet ;  there  is  no  fixed  point  of  support 
úpon  the  ulnar  side  to  make  the  strain  efľective,  and  the  result  is  quite  as 
múch  to  force  the  wrist  and  the  end  of  the  rádius  outward  away  from 
the  ulna,  as  to  draw  the  fragment  down.  Those  who  favor  an  extréme 
angular  position  of  the  hand  do  not  attach  sufficient  importance  I  think 
to  the  fact  that  the  opposing  muscles  are  thus  put  úpon  the  stretch,  and 
that  when  the  hand  is  fixed  in  its  position  their  contractility  is  exerted 
úpon  the  lower  fragment  of  the  rádius  exactly  as  if  their  tendons  were 
attached  to  it,  and  as  this  contractility  is  increased  by  their  extension  its 
tendency  to  displace  the  fragment  directly  upward  is  increased  in  like 
manner  and  cannot  be  efficiently  opposed  if  there  has  been  loss  of  sub- 
stance  by  crushing  or  if  the  fracture  is  oblique  backward  and  upward. 
The  rule  which  is  good  elsewhere  is  equally  good  here,  the  muscles 
should  be  relaxed. 

If  the  line  of  fracture  is  transverse  and  there  is  no  crushing  not  múch 
is  needed  to  keep  the  fragment  in  plače  after  it  has  once  been  properly 
reduced ;  and  if,  on  the  other  hand,  there  is  múch  loss  of  substance  by 
crushing  or  comminution  or  if  the  line  of  fracture  is  oblique  the  artificial 
outside  support  which  is  then  needed  to  prevent  displacement  cannot  be 
given,  because  the  fragment  is  too  small  to  be  efFectively  acted  úpon  by 
a  splint. 

The  indications  are  of  two  kinds :  to  imraobilize  the  fragments,  and  to 
allow  passive  and  voluntary  movements  of  the  fingers  in  order  to  prevent 
or  diminish  their  subsequent  stifFness.  The  tendency  is  towards  dis- 
placement of  the  low$r  fragment  backward,  and  the  splints  need  there- 
fore  to  be  so  adapted  as  to  make  pressure  in  the  antero-posterior  direc- 
tion. One  of  the  earliest  devices  is  one  that  is  now  in  generál  use  ; 
anterior  and  posterior  splints  so  padded  that  the  former  presses  úpon  the 
upper  fragment  and  the  latter  úpon  the  lower  one.  The  details  may  vary 
within  certain  limits,  but  a  convenient  form  is  as  follows : — 

Two  splints  are  made  of  light  wood  of  a  uniform  breadth  equal  to  the 
largest  diameter  of  the  forearm ;  the  anterior  one  should  be  long  enough 
to  extend  nearly  from  the  bend  of  the  elbow  to  the  raetacarpo-phalau- 
geal  joints,  the  other  from  the  corresponding  height  to  the  back  of  the 
carpo-metacarpal  joint.  These  should  be  padded  with  cotton,  wool,  or 
hair  as  described  in  the  Chapter  on  Treatment,  the  padding  being  espc- 
cially  thick  on  the  anterior  (palmar)  splint  at  the  part  which  corre- 
sponds  to  the  lower  inch  of  the  upper  fragment  and  on  the  lower  end  of 
the  posterior  splint  so  as  to  make  pressure  on  the  lower  fragment.  These 
splints  are  placed  directly  against  the  skin  and  secured  by  two  strips  of 
adhesive  plaster,  one  at  either  end.  Čare  mušt  be  taken  to  háve  the 
anterior  splint  short  enough  to  let  the  fingers  bend  over  its  end  easily 
and  not  to  make  annoying  pressure  a  t  the  elbow.  The  posterior  splint 
mušt  not  encroach  úpon  the  back  of  the  hand  (fig.  255). 

The  addition  of  a  roll  of  bandage  an  inch  and  a  half  in  diameter 
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secured  to  the  lower  end  of  the  aute  ri  or  spľmt  bj  atitchina  or  iidhesiw 
p!u3t(ir  in  an  obliijue   directiou  so  that  its   lotig  ax'is  is  inelined  upwarrt 


and  to  tlie  vilnnr  úde  increases  the  comfort  of  the  patient  by  supplyin£i 
convenient  Bupport  í'or  the  flexed  fingera  and  tliumb  (iig   25o 


samé  siipport  for  the  hand  and  fingera  is  obtained  in  some  other  splinu 
by  modelling  tliem  suitably  in  wood  or  by   pailding.     The  rollor  fur- 


nt  meana  of  eitempoming  the  snlint  aml  is  associa 
vith  tlie  utne  of  the  late  Dr.  tiaya,  ■■: 
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Dr.  Hamilton  inclines  the  lower  end  of  the  anterior  splint  towards  the 
ulnar  side  so  that  the  hand  is  kept  adducted.  He  does  this  not  with  the 
idea  of  thereby  exerting  any  traction  úpon  the  lower  fragment  but 
merely  to  keep  the  rádius  more  completely  in  view  in  order  to  recognize 
more  readily  the  condition  and  situation  of  the  compresses  and  pads. 
Dr.  Levis  of  Philadelphia  has  devised  a  convenient  splint  of  tin  moulded 
to  fit  the  irregularitie8  of  the  palm,  and  curved  to  match  the  anterior 
curvature  of  the  rádius  (fig.  257). 

Gordon's  splint  (fig.  258),  a  múch  more  elaboráte  one,  some  of  the 
features  of  which  are  based  úpon  argumente  that  I  do  not  understand, 

Fig.  253. 


Gordon's  splint  for  Colles's  fracture. 

is  apparently  in  generál  use  in  Ireland  and  is  said  by  Mr.  Bryant  to 
háve  found  favor.  A  detailed  description  is  unnecessary  since  the 
splint  mušt  be  obtained  from  an  inštrument  maker. 

The  forearro  mušt  be  supported  in  a  sling,  and  the  patient  should  be 
instructed  to  move  the  fingers  frequently. 

Some  surgeons,  depending  úpon  the  slight  tendency  to  recurrence  of 
the  deformity  after  complete  reduction,  discard  splints  entirely  in  the 
hope  of  thereby  diminishing  the  subsequent  rigidity  of  the  fingers,  a 
practice  of  doubtful  propriety,  I  think,  unless  the  patient  is  confined  to 
the  bed  with  the  forearm  and  hand  immobilized  úpon  suitably  adjusted 
pillows.  I  háve  seen  several  fracturcs  treated  successfully  in  this  latter 
way  in  Gosselin's  service  at  La  Charite.  Dr.  Moore  who,  as  has  been 
said,  considers  dislocation  of  the  ulna  the  common  and  most  important 
part  of  the  lesion,  dresses  with  a  small  cylindrical  pad  about  two  inches 
long  secured  against  the  anterior  face  of  the  ulna  by  a  strip  of  adhesive 
plaster  wrapped  very  tightly  about  it  and  the  lower  end  of  the  rádius. 

AU  are  agreed  concerning  the  value  of  complete  reduction,  which 
should  be  made  if  necessary  with  the  aid  of  anaesthesia.  This  once 
thoroughly  accomplished  makes  subsequent  treatment,  except  immo- 
bilization  of  the  limb,  in  many  cases  comparatively  unimportant.  The 
bandages  should  not  be  tightly  applied  at  first,  they  mušt  be  frequently 
inspected  during  the  first  day  or  two  and  loosened  if  necessary.     If  the 
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reaction  is  severe  the  patient  should  be  put  to  bed,  the  arm  placed  on  a 
pillow,  and  local  treatment  used  to  combat  the  infiammation. 

Finally,  it  mušt  be  remembered  that  it  is  often  impossible,  on  account 
of  the  crushing,  comminution,  or  impaction,  to  reduce  the  displacement 
completely  or  to  maintain  the  reduction,  and  that  in  šuch  cases  perma- 
nent  deformity  of  the  parts  is  inevitable. 

The  question  sometimes  arises  whether  deformity,  persisting  for  sorae 
time  after  the  injury  and  the  result  of  an  error  in  diagnosis  or  of  failure 
of  treatment,  can  be  corrected.  Among  Dupuytren's  earliest  cases 
were  three  of  this  kind,  and  he  succeeded  in  overcoming  the  deformity 
by  steady  forcible  traction  and  pressure  úpon  the  fragments  on  the 
20th,  29th,  and  30th  days  after  the  receipt  of  the  injury,  the  patients 
being  respectively  09,  10,  and  13  years  old.  Dr.  J.  L.  Little1  bas 
recently  treated  a  čase  suecessfully  by  refracture  six  weeks  after  the 
originál  injury.  The  patient  was  a  woman  30  years  old,  and  there  were 
múch  deformity  and  pain. 

2.  Fractures  at  the  Wrist  other  than  Colles's. — Some  fractures 
of  the  wrist  which,  while  not  entitled  to  classification  with  Colles's  frac- 
ture,  yet  bear  a  certain  resemblance  to  it,  háve  been  already  described 
with  šuch  details  as  are  needed. 

Fracture  of  the  Styloid  Process  of  the  Rádius  alone  is  rare.  Dr. 
Hamilton  quotes  a  čase  treated  by  Dr.  Jas.  C.  Hutchison  in  which  tbe 
fracture  was  caused  in  a  boy  14  years  old  by  a  fall  from  a  height  of 
thirty  feet.  There  was  a  second  fracture  at  the  junction  of  the  lower 
and  middle  thirds.  The  fracture  of  the  styloid  process  broke  off  a  frag- 
ment that  included  about  one-fifth  of  the  articular  surface,  and  this 
fragment  was  drawn  up  on  the  posterior  surface  to  a  dištance  of  one  and 
a  half  inches  by  the  supinator  longus.  The  position  of  the  haud  was 
the  samé  as  in  Colles's  fracture.  An  attempt  to  draw  the  fragment  into 
plače  by  means  of  a  compress  and  adhesive  plaste  r  was  unsuccesstul ; 
the  fragment  united  in  its  new  position  but  the  movements  of  the  wrist 
were  not  impaired  and  the  power  of  rotation  soon  returned. 

Dr.  Hamilton  was  consulted  in  another  čase  four  months  after  the 
fracture  had  taken  plače.  The  fragment  was  tilted  forward  and  carried 
tfli^htly  upward  by  the  action  of  the  supinator  longus  and  was  movable. 
The  ťorm  of  the  wrist  was  natural  and  its  movements  unimpaired. 

Dr.  Agnew  speaks  of  a  combination  of  Coll e V  s  fracture  with  fracture 
of  the  posterior  articular  bor  der  and  says  there  is  a  fine  specimen  of  it 
in  the  collection  of  Prof.  John  Neill. 

Of  transverse  fracture  of  the  rádius  just  above  its  carpal  surface  icith 
displacement  of  the  frayment  forward,  which  has  already  been  spoken 
of  as  sometimes  produced  by  a  fall  úpon  the  back  of  the  h  and,  i  t  needs 
only  to  be  said  that  the  diagnosis  is  made  by  attention  to  the  position 
of  the  styloid  process  with  reference  to  the  carpus  and  the  ulna  and  by 
recognition  of  the  Hne  of  limited  tenderness  if  mobility  and  erepitatiou 
cannot  be  obtained.     The  treatment  should  be  the  samé  as  in  Colles's 

1  N.  Y.  Med.  Record,  March  4,  1882,  p.  245. 


FRACTURES    IN    THE    VICINITY    OF    THE    WRIST.  465 

fracture,  except  that  the  position  of  the  pads  should  be  changed  to  mcet 
the  different  displacements. 

Fracture  of  the  sti/loid  proces*  of  the  ulna,  a  frequent  accompani- 
mcnt  of  Colles's  fracture,  is  sometimes  observcd  separately  as  the  result 
of  direct  violence.  In  addition  to  the  U3tial  symptoms  of  pain  and 
swelling,  mobility  of  the  process  could  probably  be  recognized  by  direct 
manipulation  or  by  abduction  of  the 'hand.  Dr.  Agnew  says  some  de- 
formity  is  likely  to  reraain,  and  that  in  the  only  čase  he  has  seen  the 
union  was  fibrous.  He  advises  treatment  úpon  an  anterior  splint  >vith 
the  hand  inclined  towards  the  ulnar  side  and  in  dorsal  flexion  so  as  to 
relax  the  extensor  carpi  ulnaris. 

Fracture  of  both  bones  near  the  wrist  is  occasionally  seen,  and  is  said 
to  resemble  dislocation  of  the  wrist  backward.  The  diagnosis  is  made 
by  attention  to  the  relations  between  the  styloid  processes  and  the 
carpus  and  hand.     Treatment  as  in  Colles's  fracture. 

In  compound  fractures,  which  are  usually  by  direct  violence,  every 
effort  should  be  made  to  avoid  amputation.  Good  results  háve  been 
obtained  by  excision  of  the  lower  end  of  the  ulna  alone  and  of  both 
bones. 


30 
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CHAPTEB    XXIII. 

FRACTURES  OF  THE  CARPUS  AND  HAND. 
1.   FRACTURES  OF  THE  CARPUS. 

Simple  fractures  of  the  carpal  bones  appear  to  be  verv  rare.  Only 
a  few  cases  bave  been  reported  in  which  the  náture  of  tne  injury  wu 
shown  by  direct  examination,  and  I  bave  met  with  only  one  in  which  tbe 
diagnosis  was  made  duríng  life.  A  8  the  symptoins  are  very  obscare  it 
is  possible  that  the  injury  may  be  more  common  than  is  supposed,  and 
may  frequently  pass  unrecognized.  The  number,  size,  and  relatíons  of 
the  bones  are  šuch  that  they  can  be  broken  only  by  direct  violence,  u 
a  blow,  the  passage  of  a  wheel,  or  a  fall  úpon  the  hand,  or  by  traction 
(avulsion)  in  forced  dorsal  flexion  or  displacement.  It  occasionally 
happens  in  experimental  fracture  of  the  lower  end  of  the  rádius  that 
some  one  of  the  carpal  bones  is  broken,  and  the  samé  coraplication  has 
been  observed  clinically.  In  a  čase  of  fracture  of  the  lower  end  of  the 
rádius  observed  by  Dr.  Wra.  Hunt,1  of  Philadelphia,  the  semilunar 
bone  was  broken  transversely,  one  part  being  displaced  backward  with 
the  carpus  and  the  fragment  of  the  rádius,  the  other  rcmaining  attached 
to  the  unbroken  anterior  border  of  the  rádius  by  the  anterior  ligament. 

Bérard2  refcrs  to  two  cases  observed  by  Cloquet,  in  which  fractures 
of  the  carpus  were  caused  by  a  fall  úpon  the  hand  from  a  height ;  both 
remained  unrecognized  until  after  the  death  of  the  patients  from  other 
injuries  receivcd  at  the  samé  time.  Malgaigne  quotes  from  Jarjavay  a 
fracture  of  the  scaphoid  produced  in  the  samé  way ;  and  another,  also 
of  the  scaphoid  and  caused  by  a  fall  into  a  diteh,  was  reported  by 
Letenneur.3 

In  a  casc  ([uoted  by  Polaillon,4  the  diagnosis  was  made  duríng  life. 
The  patient,  a  young  and  vigorous  workman,  fell  from  the  second  story 
of  a  house,  and  struck  úpon  his  feet  and  right  hand.  Róbert  examined 
him  and  could  find  no  signs  of  fracture  of  the  rádius  or  ulna,  but  by 
grasping  the  styloid  processes  firraly  with  the  fingers  of  one  hand  and 
the  wrist  with  the  other,  and  moving  the  latter  backward  and  forward 
he  tel  t  a  erepitus  which  was  not  transmitted  to  the  rádius  and  ulna. 

The  only  symptóm  which  could  make  the  diagnosis  possible  is  crepiti- 
tion,  and  it  niight  be  very  difficult  to  determine  whether  this  had  its 
origin  in  the  carpus  or  in  one  of  the  adjoining  bones. 

1  Aiuials  of  Anat.  and  Surg.,  March,  1881,  p.  110. 

2  Piet.  i?ii  30  Vols.,  art.  Main,  p.  524. 

s  Hull.  do  la  Sociótó  Anatomiquu,  vol.  xiv.  p.  162. 
4  Piet.  Encyclojx'diqutí,  art.  Maiu,  p.  50. 
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The  treatment  would  consist  in  immobilization  of  the  wrist  for  two  or 
three  wecks,  and  it  is  probable  that  partial  ankylosis  would  result. 

2.  Fractures  of  the  Metacarpal  Bones. 

While  simple  fracture  of  a  metacarpal  bone  is  not  a  very  common 
accident,  still  it  is  not  so  rare  as  sorae  authors  háve  inferred  from  hospi- 
tal  statistics.  Malgaigne  found  16  cases  in  a  total  of  2377  fractures  of 
all  kinds  treated  at  tlie  Hotel  Dieu,  a  percentage  of  0.67  ;  Polaillon  64 
cases  in  a  total  of  5517  fractures  treated  in  the  Paris  hospitals  during 
the  years  1861-2-3,  a  percentage  of  1.16,  while  the  combined  tables  of 
hospital  and  dispensary  practice  in  Chapter  1.  give  104  cases  in  a  total 
of  4310  fractures,  a  percentage  of  2.41.  Of  Polaillon's  64  cases,  57 
were  men,  only  two  were  old,  and  none  were  infants. 

The  samé  author  tabulated  102  cases  according  to  the  bone  affected, 
with  the  following  result : — 

lst  metacarpal,     8  fractures. 

2d  "  16         " 

3d  "  34        " 

4th  "  35         " 

5th  "  9        " 

In  14  cases  two  bones  were  broken,  and  in  3  cases  three  bones. 
There  appears  to  be  no  notable  difference  in  the  frequency  with  which 
different  portions  of  the  bone  are  broken.  A  very  few  cases  of  pro- 
bable separation  of  the  distal  epiphysis  háve  bcen  recorded,  one  by 
Malgaigne,  one  by  Hamilton,  and  one  quoted  by  Polaillon  from  a  thesis 
by  Pichon,  the  ages  being  9,  8,  and  12  years  respectively.  There  was 
failure  of  union  in  Malgaigne's  čase,  but  without  disturbance  of  func- 
tion  when  last  seen,  thirteen  years  after  the  in  jury.  Experiments  úpon 
the  cadaver  háve  shown  that  the  principál  varieties  of  fracture  common 
to  long  bones  can  be  produced  in  the  metacarpus,  and  that  those  due  to 
direct  violence  are  usually  toothed  and  transverse,  those  due  to  indirect 
violence  more  frequently  oblique  than  transverse.  The  usual  displace- 
ment  is  angular,  the  head  of  the  bone  being  drawn  forward  towards  the 
palm,  and  the  apex  of  the  angle  being  directed  backward,  and  at  the 
samé  time  the  fragments  may  override  longitudinally  notwithstanding 
the  attachments  which  bind  them  to  the  adjoining  bones. 

The  cause  may  be  direct  or  indirect.  When  direct  it  is  a  blow  úpon 
the  back  of  the  hand,  a  fall  or  blow  úpon  its  side,  or  a  erushing  force, 
the  hand  being  caught  betweqn  two  solid  bodies.  The  first,  second,and 
fifth  metacarpals  are  the  ones  most  frequently  broken  by  direct  violence. 
A  very  exceptional  variety  is  one  mentioned  by  Sanson,1  and  quoted  by 
most  subsequent  writers.  He  says  he  had  seen  several  times  a  fracture 
caused  by  the  reaction  úpon  the  hand  of  the  stick  with  which  a  blow 
was  struck. 

The  commonest  indirect  cause  is  violence  received  úpon  the  distal  end 
of  the  bone  in  the  direction  of  its  long  axis,  by  which  its  normál  eurve 

1  Dict.  en  30  Vols.,  art.  Main,  p.  525. 
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is  ľxaggoratcd  and  fracture  prnduced,  u  in  a  fall  úpon  tlie  knucklw  01 
a  blow  with  tlie -fiat.  Lonadale  reported  n  casc  in  which  fracture  of  tlie 
tliirii  metacarpal  iras  oatued  bj  a  fall  upou  tlie  end  of  tlie  outstretched 
middle  tiuger.  lu  a  uase  reported  by  Dupuytren,  tlie  third  metacarpal 
bone  wm  broken  by  being  bent  backward  in  a  trial  of  stivngth,  tbc  con- 
testanta  trytng  to  raroe  eaeh  other's  wrist  back,  tbeir  fingers  interloeked 
and  the  ends  pn-ssiiig  upou  the  back  of  tlie  other'a  hand.  Velpsao  nw 
tlie  samé  bone  broken  by  traotion  úpon  tlie  index  and  middlo 
with  some  twistíng. 

Tlie  tymptotns  are  tlie  deforraity  dne  to  tlie  displaecment  of  the  di-inl 
fragment,  abnonual  mobility,  orepitation,  paiti,  and  inability  to  ruove  tlie 
fmgers.  Tlie  deforraity  cousists  uaually  in  a  prqjection  úpon  tlie  back 
of  tlie  bánd  at  the  sen  t  of  fracture  and  in  tlie  proniincnce  oť  tbc  head  oľ 
tbc  bone  upou  tlie  palní,  and  sometimes  in  sbovteníng,  wbich,  nltlmugh 
sliglit,  can  be  easily  recogmzed  by  compnriaon  with  the  correspoodínj 

iinger  of  tbc  other  hand.     Abnorasal  mobility  and  crepitati 

fonud  bj rlexing  and  extending  tbc  correspunditig  h'uger  and  at  tbc  samé 
tinic  m&king  prcaaure  úpon  the  palm  at  tlie  snpposed  seat  of  fracture,  so 
as  to  make  the  fragment*  prominent  heliiiid.  Ti  10  pn.:iili:irtty  iď  tlu? 
pain  is  that  it  can  bé  ntddenry  and  sharply  mereased  by  press 
finger  towarda  tbe  cnrpus  ;  tbia  waa  po'inted  out  by  Vcrneuil  and  i* 
[nsmted  npon  by  liim  as  almost  pathognomonie. 

Tbe  eourse  of  tlie  fracture  is  usually  simple,  and  ends  in  eonaolhlation 
in  tbe  eourse  of  three  or  four  weeks.  The  complieatiotis  which  oceurred 
in  tbe  eighty-onc  casea  eollected  by  Polaillon  were  infíammatiou  of  the 
ca  r  po- metacarpal  joint  in  onc,  úniou  with  marked  displacement,  fusion 
of  adjoining  bones  when  botb  were  broken  in  one,  deviati 00  of  the 
extensor  tendons  by  a  voluminous  callua  in  one,  and  failure  of  union  in 
three.  In  a  čase  reported  by  Dr.  Ilamilton,  fracture  of  the  second 
metacarpal,  cauaed  by  stnking  with  the  rist,  waa  followed  by  supptira- 
tion,  eoni]i!ete  nnkyíos'ia  of  the  wrist,  and  partial  a  nity  losia  of  tlie 
fingers. 

Tnatment.—'rhe  first  indication  ia  to  prevent  a  too  aevere  iniiam- 
matory  reaction  if  it  tbreatens,  and  with  tbia  object  tlie  hand  mušt  be 
kept  a  i  rest  in  an  eléva  ted  position  and  treated  with  hot  fomeotationa  "r 
cohl,  according  to  tbc  peculiaritica  of  tlie  čase  or  tlie  preferences  of  the 
surgeon. 

If  there  ia  no  diaplacement  or  tendency  thereto,  a  simple  immobililing 
dľĽSsing  of  cotton,  bound  on  snugly  with  a  rollcr  bandage,  is  suíficicnt, 
the  fingers  being  left  ťree  to  prevent  their  stifľeiiing. 

A  verv  annient  method,  one  that  has  alwaya  fbiind  favor,  is  to  fill  the 
alm  with  a  masa  of  tightly  packed  cotton,  or  sunie  similar  aubstance,  or 
a  balí  over  which  the  fingers  are  cloaed  and  faatened  down  with  a  band- 
age or  adhesive  plaater.  The  flexion  of  the  finger  over  the  firra  maas 
tends  to  draw  the  knuekle  downward,  and  thus  prevent  sbortcuiiig. 
Tlu  Bupport  ťui'uialied  by  the  adjoining  bonea  is  an  additiotial  aid 
against  displacement,  and  the  back  of  tbc  hand  can  be  left  purtly  un- 
covered  ibr  inapection. 

In  fracture  of  the  third  and  fourth  metacarpals  the  hand  may  bc  bound 
Úpon  a  doraal  or  palmar  longitudinal  spliut  auitably  padded  and  fastcucd 
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with  a  roller,  but  this  pian  is  unsuited  to  fractures  of  the  second  or  fifth, 
because  the  circular  compression  exerted  by  the  bandage  tends  to  cause 
lateral  displacement.  Malgaigne  used  narrower  splints,  crossing  the 
bánd  transversely  in  front  and  behind  at  the  seat  of  fracture,  and  raade 
fast  by  binding  the  projecting  ends  together. 

If  continuous  extension  seems  necessary  to  overcome  a  tendency  to 
displacement,  the  hand  and  forearm  can  be  placed  úpon  a  long  splint, 
which  is  made  fast  at  the  elbow  for  counter-extension  and  projects  well 
beyond  the  fingers.  An  elastic  cord  is  attached  by  means  of  adliesive 
plaster  and  a  bandage  to  the  finger  corresponding  to  the  broken  bone, 
and  fixed  with  sui table  tension  to  the  projecting  end  of  the  splint. 

Sabatier  sought  to  meet  the  samé  indication  by  fastening  the  finger 
to  the  adjoining  ones  with  adhesive  plaster. 

Dr.  Hamilton  saw  a  čase  of  compound  fracture  of  the  second  meta- 
carpal  bone  about  threc-fourths  of  an  inch  from  its  carpal  end,  in  which 
the  broken  end  of  the  proximal  fragment  was  directed  backward.  Dorsal 
flexion  of  the  wrist  made  reduction  easier,  and  the  hand  was  kept  in  this 
position  by  appropriate  splints  during  treatment.  Union  took  plače  with 
some  backward  displacement. 

Fracture  of  the  first  metacarpal  is  to  be  treated  like  fracture  of  a 
phalanx. 

3.  Fractures  of  the  Phalanges. 

In  the  great  majority  of  cases  these  fractures  are  due  to  direct  vio- 
lence,  and  in  consequence  they  are  frequently  compound,  or  at  least 
accompanied  by  laceration  or  bruising  of  the  soft  parte.  A  few  cases 
háve  been  reported  of  fracture  by  indirect  violence,  as  in  a  fall  or  blow 
úpon  the  end  of  the  finger,  or  by  having  the  finger  caught  and  fixed 
while  the  hand  continued  to  move. 

The  first  phalanx  is  the  one  most  frequently  broken,  the  terminál 
phalanx  most  rarely. 

The  symptoms  úpon  which  the  diagnosis  is  made  in  simplc  fractures 
are  mobility  and  crepitation,  since  the  displacements  are  usually  masked 
by  the  swelling. 

The  progress  of  the  čase  in  simplc  fracture  is  towards  prompt  repair ; 
in  compound  fractures  the  suppuration  is  apt  to  be  profuse,  and  necrosis 
of  splinters  and  even  of  one  of  the  principál  fragments  is  not  uncommon. 

A  well-established  rule  of  treatment  in  injuries  of  the  hand  is  to  save 
everything  that  can  be  saved,  but  it  needs  limitation  in  compound  frac- 
tures of  the  fingers.  While  it  is  desirable  to  save  the  thumb  or  any 
part  of  it,  even  at  the  price  of  ankylosis  of  both  the  joints,  the  samé 
value  does  not  attach  to  the  fingers,  and  a  rigid  deformed  finger  that 
has  been  saved  with  múch  difficulty,  is  often  a  source  of  so  múch  incon- 
venience  that  the  patient  subsequently  seeks  reliéf  in  amputation.  It  is 
better  that  members  so  injured  should  be  removed  at  first,  for  the  attempt 
to  save  them  cannot  be  made  without  incurring  certain  risks,  prolonged 
suppuration,  phlegmon  of  the  forearm,  tetanus,  which,  although  some- 
what  remote,  should  not  be  lost  sight  of.  This  statement  applies  with 
especial  force  to  the  little  finger,  because  of  the  communication  of  its 


470  FRACTtTRRS    OF   THE    CARPUS   AND    HAND. 

flexor  sheath  with  the  common  one  of  the  palín  and  wrist,  4  comniunica- 
tion  which  does  not  exist  in  the  čase  of  the  other  three  fingers.  Although 
the  treatment  of  inuammation  of  the  hand  does  not  fall  within  the  scope 
of  thts  work,  I  také  the  opportunity  to  testiťy  to  the  value  of  antiseptie 
batlis,  and  to  urge  frce  and  early  incisious  with  thorough  drainage.  It 
is  my  practice  to  plače  the  hand  ťor  an  hour  or  au  hour  and  a  half  in  a 
tepid  bath  containing  two  per  cent.  of  carbolic  acid  and  tlien  to  envelop 
it  in  thick  layers  of  cotton  bound  on  hrmly  with  a  roller  bandage.  The 
bath  is  repeatcd  once  or  twicc  a  day  or  ouce  every  two  days  aecordíng 
to  circumstaiiccs. 

In  the  treatment  of  sitnple  fracture  the  usual  indication  to  prevent  dis- 
placement is  habitually  met  by  meana  of  a  moulded  palniar  splint  made 
of  pasteboard,  felt,  or  gutta  pereba  to  which  the  finger,  slightly  flexeil, 
is  inadc  fast  (tig.  259).     Thia  answurs  very  well  for  the  terminál  and 

Fig. 259. 


núddle  phatanges  but  it  doea  not  support  the  proximal  one  sufnctenťly. 
tíonietitnea  a  atraight  splint  is  used,  sometimes  a  plaater  of  ľaris  band- 
age, and  sometimes  extension  is  made  by  meana  of  adlieaive  plaster  as 
mentioned  above  in  the  treatment  of  fracture  of  the  metacarpal  bones. 

The  generál  impression  scema  to  be  tliat  the  displacement  to  be  guarded 
against  is  an  nngular  one  with  tbc  angle  directed  backward  and  caused 
by  tlie  contraetion  of  the  flexor  tendons.  Mention  has  been  made  oť  au 
angular  displacement  in  the  opposite  direction  sometimcaobacrved  in  the 
proximal  plialanx,  and  it  has  bucii  attribnted  to  tlie  pressurc  of  the  roller 
bandage  ivhich  hinds  the  finger  to  the  splint;  tbc  phalanx  restaupon  the 
splint  at  its  two  ends  while  its  centre  is  not  only  unsupported  but  iä 
actually  preaaed  out  oť  Hne  by  the  bandage.  I  havo  seen  this  displace- 
ment uuder  cireumstances  wliere  this  cause  could  not  be  afleged,  even  in 
a  čase  of  recent  fracture  by  indirect  violence,  and  I  attríbute  it  to  the 
action  of  the  interosseous  muscles.  The  peraistence  of  thia  displacement 
constitutes  a  serious  iiiconvcniencc,  for  it  limita  ncxion  of  the  inetacarpo- 
plialangeal  joint  and  ereatea  a  prominence  úpon  tlie  palmar  aspect  of  the 
plialanx  tbc  skiu  covering  wliich  may  becomc  so  sensitive  tbat  a  tirm 
grasp  eannot  hu  taken  of  any  hard  ohject. 

A  palmar  splint  doea  not  prevent  this  displacement  unless  combíned 
with  permanent  extension,  and  if  used  it  muat  be  carefully  padded  and 
freimeuťly  inspected.  I  preťer  to  close  the  hand  úpon  aome  firm  cylin- 
drieul  body,  a  roller  bandage  for  example,  and  faaten  the  fingera  donn  with 
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strips  of  adhesive  plaster  applied  longitudinally  along  the  back  of  the 
hand,  the  fingers,  and  the  front  of  the  forearm,  and  additioually  seeured 
with  a  few  turns  of  a  bandage.  The  roll  mušt  be  large  enough  to  give 
arople  support,  and  by  passing  the  finger  along  the  dorsum  oť  the  pha- 
lanx  the  occurrence  of  displacement  can  be  recognized.  It  will  be  remem- 
bered  that  the  tendon  of  each  extensor  muscle  is  attached  to  the  base  of 
the  proximal  phalanx  by  ashort  bánd  which  limits  the  action  of  the  muscle 
to  that  phalanx,  and  that  the  extension  of  the  middle  and  distal  phalanges 
is  accomplished  by  the  interossei,  which  also  flex  the  metacarpo-phalan- 
geal  joint  and  are  relaxed  when  the  fingers  are  closed.  The  tendency  to 
overriding  is  thus  effectively  opposed  by  this  position,  and  the  displace- 
ment which  most  needs  to  be  guarded  against  under  the  circumstances  is 
the  one  also  that  is  most  readily  detected,  augular  displacement  with  the 
angle  directed  backward. 

Dr.  Hamilton  reports  a  čase  of  union  with  rotatory  displacement  of 
the  distal  segment  about  its  long  axis,  an  unsightly  and  troublesome  de- 
formity  that  should  be  guarded  against. 

Support  that  may  be  sufficient  in  some  cases  can  be  readily  obtained 
by  binding  the  broken  finger  to  the  adjoining  ones  and  supporting  both 
or  all  three  úpon  a  common  splint. 
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CHAPTER    XXIV. 

FRACTURES  OF  THE  PELVIS. 

Tiiese  are  among  the  rarest  fractures,  as  may  be  seen  by  reference  to 
thetables  in  Chapter  I.,averaging,perhaps,  one  inthree  thousand  fractures 
of  all  kinds,  although  the  percenta ge  for  obvious  reasons  is  considerably 
higher  in  hospital  practice. 

The  form,  size,  and  connections  of  the  bones  which  constitute  the  pel- 
vis  are  šuch  that  their  fracture  can  be  caused,  except  at  some  of  the 
more  exposed  and  outlying  points,  only  by  extréme  violence,  a  fact 
which  taken  in  connection  with  the  proximity  of  important  viscera  ac- 
counts  for  the  recognized  gravity  of  the  injury.  According  to  Agnew1 
the  mortality  was  36  in  94  cases  admitted  into  the  ťennsylvania  Hoa- 
pital,  and  24  in  65  cases  collected  by  Dr.  Lyon. 

Although  the  pel  vis  is  composed  of  several  different  bones,  it  does  not 
secm  desirable  to  describe  the  fractures  of  each  separately,  especially 
since  multiple  fractures  are  common,  and  a  single  fracture  may  involve 
more  than  one  bone.  I  shall  thereíore  group  in  one  section  all  fractures, 
single,  double,  or  nmtiple,  which  break  the  continuity  of  the  ring  of  the 
pelvis,  and  thon  consider  separately  some  fractures  of  the  sacrum,  coccyx, 
the  wing  of  the  ilium,  and  the  ischium,  which  do  not  break  the  continuity 
of  tlie  ring. 

1.    FRACTľRES  OF  THE  RlNG  OF  THE  PELVIS. 

The  most  frequent  cause  of  this  lesion  is  the  passage  of  the  whecl  of 
a  heavily  laden  wagon  across  the  thigh  and  hypogastrium  ;  among  the 
othcrs  are  falls  úpon  the  ťeet  or  the  buttocks,  the  caving  in  of  an  emi>ank- 
ment,  and  erushing  hetween  the  buffers  of  raihvay  cars  or  other  heavy 
moving  ohjeets.  The  position  and  the  number  of  the  fractures  vary 
with  the  degree  of  the  violence  and  the  portion  of  the  ring  úpon  which 
it  is  reoeived.  When  it  falls  úpon  the  symphysis  and  is  directed  back- 
ward  the  a  roh  yields  a  t  its  weakest  point,  and  the  line  of  fracture  passes 
thnuigh  the  horizontál  and  descending  branches  of  the  pubis,  sometitnes 
on  one  side  alone,  sometimes  on  both  sides.  If  the  ťorce  then  continues 
to  act  it  presses  the  sides  aj»art,  and  either  breaks  the  sacrum  vertically 
(hx  avulsion)  or  ruptures  the  ligaments  of  the  sacro-iliac  synchondrosis, 
or  broaks  the  ilium  into  the  svnchondrosis  or  into  the  sacro-sciatic  notch: 
and  it  does  this  also  sometimes  on  one  side  alone,  and  sometimes  on  both. 
Voillomier,2  who  was  the  tirst  to  call  attention  to  this  combination  with 
vertioal  fracture  of  the  sacrum  attributed  it  exclusively  to  falls  úpon  the 

1  Loc.  cit.,  vol.  i.  p.  1*21.  *  ťliuique  Chirurgicale,  1862,  p.  77. 


FRACTURES    OF    THE    RING    OF    THE    PELVIS.  473 

ischium,  and  rejected  the  explanation  offered  of  the  only  čase  reported 
before  his,  that  of  Richerand,  who  attributed  i  t  to  a  fall  úpon  the  foot. 

When  the  violence  is  received  úpon  the  side  of  the  pelvis,  or  the 
great  trochanter,  or  even  úpon  the  foot,  it  may  cause  what  Malgaigne 
described  as  double  vertical  fracture  of  the  pelvis,  or  fracture  of  the  ace- 
tabulum  to  a  variable  extent,  and  in  one  čase  a  fall  úpon  the  foot  caused 
dislocation  of  the  entire  os  innominatum,  separating  it  cleanly  at  the 
symphysis  pubis  and  sacro-iliac  joint  and  forcing  it  upward.  In  Mal- 
gaigne's  double  vertical  fracture  the  anterior  fracture  occupies  the  samé 
position  as  when  the  force  has  been  received  úpon  the  symphysis,  it 
crosses  the  pubis ;  the  posterior  one  is  usually  entirely  within  tlie  ilium 
and  behind  the  acetabulum,  but  Malgaigne  includes  in  this  group  Rich- 
erand's  čase,  above  alluded  to,  in  which  the  posterior  fracture  oceupied 
the  sacrum,  and  there  seems  to  be  no  good  reason  for  separating  this 
group  frora  the  main  class,  although  the  symptoms  in  it  are  made  some- 
what  different  by  the  greater  mobility  of  the  segment  with  which  the 
femur  articulates.  In  fracture  of  the  acetabulum,  which  can  be  caused 
only  by  violence  transmitted  through  the  femur,  the  bone  may  be  simply 
fissured,  or  the  head  of  the  femur  may  be  driven  entirely  through  into 
the  cavity  of  the  pelvis.  In  the  slighter  cases  the  continuity  of  the 
pelvic  ring  is  not  broken,  but  in  the  more  extensive  ones  it  is.  In 
young  people  the  lines  of  fracture  may  follow  those  of  the  developmental 
division  of  the  bone  into  three. 

The  displacements  are  seldom  great,  but  complications  are  numerous 
and  8erious.  The  most  frequent  is  ruptúre  of  the  urethra,  usually  in  its 
membranous  portion ;  among  the  others  are  ruptúre  of  the  bladder  and 
laceration  of  the  iliac  veins  or  the  external  iliac  artery.  Ruptúre  of  the 
bladder  may  be  intra-  or  extra-peritoneal ;  in  some  cases  it  appears  to 
bave  been  caused  by  the  direct  pressure  úpon  the  bladder  of  the  object 
which  caused  the  fracture,  in  others  by  a  splinter  or  the  displaced  frag- 
ment. The  other  two  lesions  mentioned  are  due  to  the  displacements. 
The  separation  of  the  pubes  tears  the  urethra  across  at  or  near  the  tri- 
angular  ligament,  and  the  projecting  edge  of  the  posterior  Hne  of  fracture 
lacerates  one  of  the  iliac  veins,  or  the  edge  of  the  anterior  one  tears  the 
external  iliac  vein  or  artery. 

In  a  čase  referred  to  briefly  by  Legros  Čiarke1  there  were  several 
fractures,  and  separation  of  the  sacro-iliac  synchondrosis  on  each  side 
and  of  the  pubic  symphysis  to  the  extent  of  four  inches.  The  rectum 
was  ruptured  and  feces  were  extravasated  into  the  pelvis ;  the  bladder 
was  ruptured  and  the  urethra  torn  completely  frora  the  prostate  gland. 

The  varieties  and  the  symptoms  which  vary  notably  with  them  require 
separáte  mention. 

Separation  of  the  symphysis  pubis,  which,  like  fracture  or  diastasis  of 
the  costal  cartilages,  ťalls  direetly  within  the  classification,  may  be  pro- 
duced  by  external  violence  acting  direetly  úpon  the  pubic  arch  or  through 
forced  abduction  of  the  thighs,  or  by  the  descent  of  the  foetus  through 
the  superior  strait  in  parturition.  Malgaigne  collected  seventeen  cases 
of  the  latter,  most  of  them  oceurring  in  primiparae,  and  most  by  the  un- 

1  Diag nosia  of  Visceral  Lesions,  p.  339. 
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aídcd  action  of  tlie  patienťa  nmscles;  in  a  few  caaea  the  faroej 
ii-ľil.    ľsiiallv  ilit*  aeparation  takea  plače  with  adistinct  craekii. 
and  the  gap  uan  be  tel  t  with  thu  tingcr.  and  in  one  or  two  caaea  tlie  frac- 
ture   liíia   heen  made  comnound  by   simultaneous  laceration  of  the    Wfl 
mrtS.      Tlie  gap  iä  the  ehief  diagiiostie  symptóm.      The  scanty  infotUť 
tion  posseaaed  iipou  the  subject  indieates  that,  in  tlie  traamatte 
h'ii-t.  tlie  aeparation  takea  plače  no  t  betweeu  the  eartilugos.  but  betweeu 
tfafl  oaitilage  and  the  bone. 

The  traumatie  caaea  are  lesa  numerous  and. more  varied  in  their  de. 
tails,  alťhongh  in  a  largo  proportioD  of  them  the  foree  Beemi  to  háve  boen 
exerted  through  the  adduetnr  imiseles  oľ  tlie  tliiglta.      In  twocase 
by  Malgaigne,  in  a  tbird  reported  by  Weber,1  and  in  a  faurth  by  Éarle,1 
tiie  patient  waa  on  horsebaek  and  reeeived  the  injury  either 
thrown  forward  npon  the  withers,  or  first  to  one  side  and  then  to  the  otlier, 
or  by  the  inuscular  eftort  made  to  keep  his  seat.     In  one  uť  SĽ 
cases   the   results  were   an   immediate   heniia,  ruptúre   of  tlie   pennenm 
with  a  Beparation  at  the  syinphysis  that  would  ad  mi  t  the  hand,  and  pain 
at  eacli  aaero-ilkie  syiiehondrosiB.     Tliis  patient  recovered  in  three  aml 
a  halť  moiitiis,  the  treatroenteonaiatingof  a  bandagednnvn  tightly  about 
the  pelvia,  witli  the  limba  reating  npon  a  double  inclincd  plané. 

In  Earle'a  čase  there  waa  collapse,  severe  pain,  flatteuing  of    the 
pubeB,  and  ťree  bleeding  trom  the  anua.     An  incision  in  the  pcriucmn 
gave  exit  to  blood  and  uríne.      Tlie  patient  aurvived  for  only  fon 
and  the  autopsy  showed  a  aeparation  of  three  inehoa  at   the  BJ  n 
the  left  sacro-iliac  aynchotidroais  gaping  one  inch,  and   tlie  proal 
completely  away  from  the  btadder  and  banging  donn  in  a  cavity  fillcd 
with  elot.     The  patient  was  between  60  and  "U  yeara  of  age. 

In  another  singulár  čase  quoted  by  Malgaigne  the  patient,  a  lad  Lfl 
yeara  okí,  waa  Icarning  to  be  adaneer.  His  teacher  made  bim  tie  HBM 
his  baek  on  tlie  floor  with  hia  iliighs  flexed,  and  then  standing  apov  BtB 
with  one  foot  on  each  knee,  aought  to  force  the  thigbe  outward.  It 
cauaed  the  borics  to  separáte  at  the  aymphysia  to  the  extent  of  balí  a 
tinger-breadth. 

In  a  čase  reported  in  the  Lancet,  18GÔ,  vol.  ii.  p.  848,  a  man  44 
yeara  old  waa  run  over  by  a  hoavy  dray,  tbc  wheol  erossiug  tĽ-  u|'|'.'i 
portion  of  the  thigb  and  lower  part  oť  the  abdomen,  and  died  in  three 
daye.  There  was  aeparation  at  the  aymphysia  to  the  extent  of  thre< 
inehoa  which  could  be  cloaed  by  preaanro  on  ilio  sides  oť  the  pelvis ;  thi 
addnctor  longua  and  gracilÍ3  were  tom  at  their  origin  ;  there  waa  a  frac- 
ture  of  the  pubis  on  each  side  at  the  pectineal  eminence,  running  inti 
the  acetabulum,  and  the  sacro-iliac  synchondrosis  gaped  widely,  9V 
urethra  was  laeerated  "  a  little  anterior  to  the  membranous  portion." 

In  the  čase  rejiorted  by  Lcnte,'  a  lad  18  years  old  waa  crushed  be- 
tween two  cars,  and  the  ťigbt  pubia  disphiced  haekivard  halť  an  inch. 
The  bladder  waa  ruptured  and  tbc  patient  died  in  two  days, 

lu  Sir  Astley  CooperV  caae  a  uuantity  of  gravel  ťell  npon  the  baek  of 

i  flai.  MOd.  de  Štrasburg,  JS72. 

»  M.-.I.  Diir.  Trmií.,  vol.  xist..  1835,  p.  2S7. 

■  N«w  Vork  Journal  oí  Meiiiriiie,  Maj-,  1S51),  p.  286. 

'  Loc.  cit.,  p.  144. 
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the  patient,  who  was  22  years  old,  as  he  was  stooping,  and  caused  sepa- 
ration  at  the  symphysis  to  the  extent  of  about  two  fingcr-breadths.  Tlie 
patient  experienccd  violent  pain  in  the  región  of  the  bladder  and  said 
that  the  urine  he  first  voided  was  bloody.  Tlie  catheter  was  introduced 
and  the  urine  found  to  bc  clear.  He  recovered  in  threc  months,  witli 
some  slight  separation  remaining  and  lack  oť  symmetry  in  the  position 
of  the  spinous  processes  of  the  ilia. 

In  a  čase  reported  by  Gay,1  a  young  man  fell  while  drunk  from  a 
second-story  window  and  broke  his  right  thigh.  By  pressing  back  úpon 
the  ilium  the  symphysis  pubis  could  be  separated  half  an  inch.  Therc 
was  complete  retention,  and  hemorrhagc  from  the  urethra.  The  catheter 
brought  bloody  urine.     He  was  discharged  cured  in  seventy-four  days. 

Separation  in  Front  and  Beh  in  d. — In  one  of  Mr.  Earlc's  cases  (loc. 
cit.,  p.  261,  (Jase  5),  there  was  complete  separation  of  the  left  os  inno- 
minatum,  both  in  front  and  behind ;  the  bone  was  forced  up  to  a  con- 
siderable  extent,  and  the  comraon  iliac  vein  tom  across.  The  patient 
was  a  young  man,  and  received  the  injury  by  jumping  from  a  third  story ; 
he  landed  úpon  the  left  foot,  causing  also  a  compound  comminuted  frac- 
ture  of  the  calcaneum  and  astragalus. 

Similar  cases  wcre  collected  by  Malgaigne,  and  two  háve  been  recently 
published  by  Salleron.2  Tlie  injury  has  been  caused  by  a  fall  úpon  ono 
foot  or  úpon  the  side  of  the  pelvis,  or  by  the  pressure  of  a  heavy 
weight  úpon  the  front  of  the  pelvis.  The  characteristic  symptóm  is  the 
elevation  of  the  corresponding  half  of  the  pelvis  with  absence  of  the 
crepitation  which  is  usually  present  in  double  vertical  fracture.  The 
tbigh  is  rotated  outward  and  the  limb  apparently  shortened,  and  the  in- 
jury has  been  mistaken  for  fracture  of  the  neck  of  the  femur.  The 
error  could  probably  be  avoided  by  careful  measuring  and  by  localizing 
the  painful  points.  Salleron  was  able  to  reducc  the  dislocation  in  his 
cases,  and  both  recovered,  but  as  a  rule  the  prognosis  is  extremely  grave. 

Separation  of  the  Sacro-iliac  Synchondrosh, — Simple  separation  of 
this  joint  is  very  rare.  Malgaigne  (loc.  cit.,  vol.  ii.  p.  777)  (juotes  one 
čase  of  it,  and  four  others  in  which  there  was  in  addition  fracture  of  the 
ilium.  In  the  one  simple  casc,  reported  by  Philippe,  1708,  tlie  injury 
was  caused  by  the  fall  of  a  sack  of  grain  weighing  350  pounds  úpon  the 
patient,  who  was  standing  with  his  back  bent.  He  was  able  to  continue 
his  work,  feeling  no  inconvenience  except  a  slight  local  numbness.  On 
the  third  day  the  pain  returned,  paraplegia  followed,  and  he  died  on  the 
twentieth  day. 

In  a  čase  diagnosed  assuch  by  Salleron  (loc.  cit.,  8<1  Čase)  the  patient, 
a  man  28  years  old,  was  thrown  forward  úpon  his  face  by  the  fall  úpon 
his  back  of  a  mass  of  limestone  from  a  height  of  three  or  four  yards. 
The  diagnosis  was  made  úpon  the  displacement  of  the  posterior  špine  of 
the  ilium,  the  pain,  and  the  absence  of  signs  of  fracture  at  any  point. 
The  patient  recovered. 

The  lesion  is  said  also  to  háve  been  produced  during  labor. 

Separation  of  all  three  Joints. — A  few  cases  háve  been  reported  as 

1  Boston  Med.  and  Surg.  Journal,  1876,  April  13,  p.  415. 
*  Archives  Gén.  de  Méd.,  1871,  vol.  ii.  p.  34,  Cases  1  and  2. 
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such,  but  in  most  there  has  been  also  fracture  at  one  or  more  pointa,  and 
tlie  separation  of  one  or  both  of  the  sacro-iliac  synchondroses  has  been 
only  the  gaping  of  the  joint  due  to  the  lateral  separation  of  the  two  halves 
of  the  pelvis  and  not  a  reál  displacement.  Malgaigne  quotes  briefly  five 
cases  in  four  of  which  there  were  associated  fractures  of  the  pelvic 
boncs.  Dolbeau,1  Dubrueil,2  and  Pollock3  háve  since  reported  others. 
Dubrueiľs  is  the  only  one  in  which  there  seems  to  háve  been  actual  dis- 
placement at  all  three  points,  and  even  in  it  there  was  also  a  slight  frac- 
ture. The  patient  was  run  over  by  a  wagon.  There  was  separation  of 
two  and  a  half  inches  at  the  symphysis  pubis  and  gapŕng  of  both  sacro- 
iliac  synchondroses.  The  sacrum  was  displaced  forward,  projecting  at 
tlie  level  of  the  superior  strait  two  centimetres  in  front  of  the  right  ilium 
and  one  and  a  half  in  front  of  the  left.  There  was  a  fracture  at  the 
junetion  of  the  right  ischium  and  pubis,  and  partial  fracture  of  the  body 
of  the  right  pubis. 

In  cacíi  čase  the  injury  was  caused  by  extréme  violence  acting  directly 
úpon  the  pelvis,  the  passage  of  a  heavy  wagon,  the  fall  of  a  heavy  object. 
All  terminated  fatally. 

Fracture  of  the  pubic  portion  of  the  pelvic  ring,  which  is  the  most 
coramon  of  all,  passes  usually  through  the  horizontál  rámus  just  in  front 
of  the  ilio-pectineal  eminence  and  through  the  descending  rámus  near  ite 
junetion  with  the  ischium.  The  fracture  may  be  oblique  or  transverse,  may 
bc  double  (of  one  or  both  pubic  bones),  or  may  be  associated  with  separa- 
tion of  the  symphysis  or  with  other  fractures  of  the  lateral  or  posteríor 
portions  of  the  pelvis.  As  has  been  already  mentioncd,  ruptúre  of  tho 
ligaments  of  one  or  both  sacro-iliac  synchondroses  with  gaping  of  the  joint 
is  a  ťľe<|uent  accompaniment  when  the  action  of  the  fracturing  force  ia 
momentarily  prolonged. 

Tlie  dis])lacement  is  sometimes  so  marked  that  it  can  be  casily  recog- 
nized  by  tlie  eyc  ;  in  other  cases  the  diagnosis  can  only  be  made  after 
palpation  of  tlie  outline  oť  the  bone  which  is  quite  accessible  to  the  touch. " 

lnterference  with  the  voiding  of  the  urine,  cither  by  ruptúre  of  the 
urethra  or  by  pressure  úpon  it,  is  a  very  fre<juent  complication ;  Rose,4 
indeed  found  it  absent  in  only  1  of  10  certain  cases.  In  a  casc  which 
came  under  my  čare  at  the  Presbyterian  Hospital,  in  which  both  rami  of 
tlie  left  pubis  had  been  broken,  with  slight  displacement  upward  of  the 
inner  fragment,  by  the  caving  in  of  an  embankment,  there  was  no  injury 
to  the  bladder  or  urethra  ;  the  patient  recovered. 

Injury  to  the  urethra  takes  plače  usually  in  the  membranous  portion, 
but  occasionally  behind  or  in  front  oť  it.  The  bladder,  too,  has  been 
sometimes  tom  by  a  fragment  or  ruptured  by  pressure. 

The  following  are  the  more  noteworthy  complications  and  varieties 
that  háve  been  recorded.  A  man,  20  years  old,  was  run  over  by  a  rail- 
way  train  and  received  a  fracture  of  the  erest  of  the  right  ilium,  the 
rámus  of  the  left  pubis,  and  of  the  "  right  pubis  close  to  its  junetion 
with  the  iliac  portion  of  the  bone,  the  sharp  end  of  this  fracture  had 
entirely  divided  the    external  iliac  artery/"5     A  man,  43  years   old, 


"  Gazette  des  Hôpitaux,  18G8,  p.  194. 

•  The  Laiicet,  Ib7l2f  vol.  ii.  p.  4<>!>. 

•  Lancet,  1878,  vol.  i.  p.  347,  ťase  2. 


«  Id.,  1871,  p.  413. 

4  Charitcaimaleii,  vol.  xiii.  part  2. 
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was  run  over  by  a  w&gon,  was  brought  to  tlie  hospitul  iineusihle,  aml 
died  in  three  hours.  Thera  was  Fraotore  of  the  •■  rámus  and  body  of  tbc 
pubU  on  both  sides,  aml  s.'pai'ntifm  of  the  sucriiru  1'rom  tlie  left  os  ín- 
nomicatum.  Fracturo  of  the  left  ilium,  the  fracttire  extendíog  &0rOH 
the  pectäneal  line  and  causing  [aceration  of  tbe  lefl  eitomal  iliau  vein."1 
A  maii  waa  oruahed  under  a  heavy  iron  door  and  reeeived  i  fracttire  of 
tlie  body  of  tlie  pubis  on  eaoh  aide,  travereíng  the  aseanding  rami  of  the 
Ischxa.  "  The  pubea  were  greatly  depreaeed  and  the  urethra  waa  torn 
s  through  the  ntuscular  part  just  beyoad  Oamper*a  ligamant  whieh 
mainett  critíre."2 

'ľliľ  following  arc  quoted  from  Malgaigne.      Nivet  presctitcd    t"   tlie 

'  x'télé  Anatowiipie  a  specimen  of  (buble  fracture  of  tlie  rámus   of  the 

■ubU;  the  detached  Fragment  had  been  diaplaetd  in  front  of  the  hody 

F  the   bone,  and   had    born    through    the  skiu  in  the  foM   of  the  thígh. 

a  caseof  fracture 'of  the  hody  of  the  pubis  in  whieh  the  Frag- 

icnt,  dtsplaeetl    forward  and   inwanl,   [n-evejitej   the    introdiietion  of  a 

itlieteľ.      Me   maile   an   incision   on   the   inuer   surfaee   of  the  labíum 

njni  and  withdrew  the  fragment  whieh  oonaiatad  of  aimost  the  entire 

>dy  of   tlie    pnbia.      The    patient   racovered   and    hore   ehihlren  safely 

irirarda.     In  n  ease  treateil  by  Nélatou,  a  Fragment  perforatfld  the 

bUdder  and  vagína  and  waa  removed  throagh  the  tatier. 

Fraeturt  of  the  luttral  portion  of  the  ring  oceura  in  two  principál 
ie  in  eonneetion  with  fraotare  of  the  pubic  portion,  the  ether  a 

Fig.  2W. 


-aetiirc  radia ting  from  the  cavíty  of  the  acetahtilura.     The  fonner  ís  the 
e  to  whích  attention  was   hrst  eallerl  by  Malgitígne   under  the  title   "f 

.  '  ..  -'   Kurlť  m  Mľ.l.  ľ'iiiľ.  Trnns.,  rol.  \i\..  i  Ut 
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doubh  vertical  fracture  of  tlie  pehis,  and  &  variety  of  which  haa  been 
dcacribed  at  múch  lcngth  by  Yoillemier  (vide  aupra)  as  vertical fracture 
of  the  taerum.  The  poaterior  linc  of  fracture  lies  eit-her  in  the  ilium 
entí  rely  behind  tbe  acetabulum,  or  in  the  Bacrum,  or  partly  in  the  íliam 
or  sacrum  and  partly  in  the  sacro-iliac  synchondroais,  and  sometimes  the 
sacrum  is  crushed  rather  than  fractured.  The  most  prominent  symptoms 
in  tliese  cases  arc  in  the  posítion  of  the  leg  and  in  the  extent  to  which 
it  can  be  moved.  The  femur  is  attached  to  the  portion  of  bone  which  is 
intermediate  between  the  two  linea  of  fracture,  and  aa  this  piece  is 
uaually  displaced  upward,  there  ia  apparent  shortening  of  tlie  limb.     At 


the  samé  time  tlie  pi°ce  is  commonly  rotated  about  an  antero-posterior 
axia  so  that  the  upper  part  of  tho  pelvia  is  broadened  and  tlie  lower  part 
narrowed.  The  i  nabil  i  ty  to  move  tlie  limb  ia  duc  in  part  to  the  lackof 
a  solid  Hiipport  and  tlie  fear  of  pain,  and  in  part  perhapa  to  laceratinn 
of  tlie  niusclcs  of  tlie  iliac  ľossa.  Tlie  fracture  is  produced  commonly 
by  viideuee  acting  dircetly  úpon  the  ilium,  aa  in  the  passage  acrosa  it  of 
a  heavy  hody  or  in  a  fall.  Tlie  progiioaís  ia  unTavorable  because  of  tlie 
jirobability  of  assoeiated  hijuries,  but  iť  tbese  do  no  t  exist,  there  is  H  t  de 
in  tlie  fracture  itself  to  endanger  life.  It  may  result  in  la  mene  ss  oria 
a  peiniancnt  chauge  in  the  šliape  of  the  pelvia,  which,  as  in  the  following 
čase  '|iioted  by  Malgaignc  from  ľapavoine,  may  liave  the  moat  serious 
ťntisei[ueiices.  A  wniiiau,  :}4  years  old.ivas  kieked  by  a  horse  úpon  tbe 
rigln  ŕide  of  tlie  pelvis  and  reeeivcd  a  donUe  vertical  fracture,  the  ante- 
rior  diic  in  tlie  iwual  placc,  tlie  poaterior  one  on  the  ilium  a  little  ia 
frnnt  of  tbc  ŕacro-iliac  sirnipiiysis.  tíhe  recovered  in  four  inoutha,  but 
the  fragment  had  uuited  in  šuch  a  matiner  that  tlie  tranaverse  diameter 
oť  tlie  súperku'  stiait  measnred  ôi  inehes,  and  tbat  of  the  inferior  strait 
oiily  ->;  inches.  Two  years  iifteiwarda  she  retunied  to  the  hospital  to 
be  coiiiiiied.  .She  had  previously  had  fivo  aimple  labors,  but  this  time 
she  vas  delivered  only  on  the  ťourth  dav  and  witb  the  aid  of  lorce|w. 
Tlie  necessary  tractions  were  so  viole  n  t  that  she  reccived,  in  additiou  tu 
otlier  verv  gľavo  injuries,  a  fracture  of  the  rigbt  ischium,  and  died  two 


davs  aťti 
In  a  c 


rds. 


reported  by  Panas'  there  waa  a  double  fracture  on  each 
1  Manitto  ik's  HÚiiitnnx,  1808.  p.  1MJ. 
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side.  The  patient  was  a  man  35  years  old,  who  was  brought  to  the 
hospital  after  having  been  run  over  by  a  heavy  wagon,  and  died  in 
tbirty-six  hours.  There  was  no  deformity  of  the  pelvis,  but  crepitation 
could  be  felt.  On  the  right  side  the  anterior  fracture  crossed  both 
branches  of  the  pubis  at  the  inner  side  of  the  foramen  ovale,  and  the 
posterior  fracture  began  two  centiraetres  from  tlie  poste rior  superior 
špine  of  the  ilium  and  passed  into  the  lower  part  of  the  sacro-iliac  syn- 
chondrosis.  On  the  left  side  the  anterior  fracture  was  at  the  outer 
border  of  the  foramen,  and  the  posterior  one  involved  the  base  of  the 
sacrum  at  its  upper  part  and  passed  thence  into  the  sacro-sciatic  notch 
at  the  bottom  of  the  synchondrosis.  The  bladder  was  ruptured  pos- 
teriorly. 

The  second  form  of  lateral  fracture  of  the  pelvis,  radiating  fracture  of 
the  acetabulum,  is  produced  by  violence  acting  through  the  femur,  and 
is  quite  rare,  although  Dupuytren  says  he  has  met  with  it  a  number  of 
times.  The  fracture  may  be  no  more  than  a  simple  fissure,  or  the  head 
of  the  femur  may  be  driven  entirely  through  into  the  pelvis.  Dr.  Agnew 
refers  to  a  preparation  in  the  collection  of  Dr.  Neill  in  which  the  lines 
of  fracture  follow  those  of  the  embryonal  division  of  the  bone  ;  the  union 
is  complete,  and  there  is  very  little  callus  on  the  articular  surface. 

Mr.  Travers1  expressed  the  opinion  in  a  paper  read  before  the  Medico- 
Chirurgical  Society  that  the  symptoms  of  fissured  fracture  were  acute 
pain  provoked  by  pressure  úpon  the  špine  of  the  pubis  and  inability  of 
the  patient  to  stand,  but  as  the  diagnosis  in  the  two  supposed  cases  úpon 
which  his  paper  was  based  was  not  verified  by  autopsy,  his  interpreta- 
tion  of  the  symptoms  is  open  to  question. 

The  symptoms  of  the  more  severe  variety,  that  in  which  the  head  of 
the  femur  is  driven  more  or  less  completcly  through  into  the  pelvis,  háve 
varied  considerably  in  the  different  cases,  and  the  diagnosis  has  not 
always  been  made  during  life.  Sometimes  there  is  outward  rotation, 
fixation,  and  extréme  pain  on  motion ;  in  other  cases  the  movements  of 
the  limb  are  quite  free  and  painless  within  certain  limits.  Shortening 
is  slight  or  absent,  the  trochanter  is  sunk,  and  there  is  absence  of  cre- 
pitus.  Interesting  fatal  cases  háve  been  reported  by  Drs.  Neill,2  Sands,3 
and  Lawson.4 

A  remarkable  čase,  which  will  serve  to  illustrate  the  possibilities  of 
repair,  is  one  reported  by  Mr.  Moore.6  A  man  received  a  sovere  in  jury 
of  the  hip,  thought  to  be  fracture  of  the  neck  of  the  femur  ;  he  recovered 
and  was  able  to  walk  with  only  a  slight  limp.  At  the  autopsy  several 
years  afterwards  the  injury  was  found  to  háve  been  a  fracture  of  the 
pubis,  ilium,  and  acetabulum,  which  allowed  the  head  of  the  femur  to 
pass  through  into  the  pelvis,  the  trochanter  resting  against  the  aceta- 
bulum (fig.  262). 

Similar  cases  are  those  reported  by  Lendrick  and  Morel-Lavallée. 

1  Lancet,  1854,  i.  p.  211,  and  Holmos's  Syst.  of  Snra:. 

2  Trans.  Coll.  of  Physioians  Philada.,  vol.  ii.  p.  267. 
»  N.  Y.  Med.  Record,  1877,  p.  93. 

*  Lancet,  1878,  i.  p.  382. 

5  Med.-Chir.  Trans.,  vol.  xxxiv.  p.  107. 
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Lendrick's1  čase  was  that  of  a  man  known  as  the  Wandering  Piper,  who 
receivcd  a  severe  injury  thought  to  be  a  fracturc  of  the  neck  of  the 
femur,  and  died  several  years  afterwards 
F'g-  -i*--  of  phthiais,  having  been  ablc  to  make  múch 

usc  of  the  limb  in  the  mean  time.  The  heaď 
of  the  femur  was  found  projectíng  into  the 
pelvis  through  a  rent  in  the  acetabulum. 
A  hony  čase  had  been  formed  for  it,  but  a 
portion  about  tbc  size  of  a  shilling  was  uu- 
covered  cxcept  by  ligament.  The  pubií 
had  also  been  broken  and  had  unitcd  with 
múch  overlapping. 

In  Morel-LavalléeV  čase  the  injury  was 

tliouglit  to  be  a  fracturc  of  the  neck  of  the 

femur.    The  autopay,  made  !ong  afterwards, 

showed  multiple  fracture  of  the  pelvis  united 

n«t»bBioin,  with  displacement ;  the  head  of  the  femur 

pcnetrated  to  the  dištance  of  more  than  an 

inch  into  the  pelvis  and  raised  the  obturator  nerve,  tlie  stretcliing  of 

which  appeared  to  liave  been  the  cauae  of  the  aharp  pains  which  had 

been  attributed  duriug  ľife  to  coxalgia. 

Vertical  ťracturea  of  tlie  sacrum  are  not  known  exccpt  in  con  nectí  on 
with  fracturcs  of  tbc  pelvic  ring  at  other  pointa,  aa  already  mcmioned. 
A  few  cases  of  very  extenaive  injury  havo  been  recorded,  extenaive 
crushing  and  multiple  fracturea.     AU  proved  fatal. 

The  course  and  ]iro<juoxi»  in  all  thcae  cases  depend  mainly  úpon  the 
lesions  associated  with  tlie  fracture.  The  only  additional  point  vrhich 
reuutres  nícntion  ia  onc  referred  to  by  Legros  Ulark,  the  tendency  to 
suppunitiou  in  the  loose  conuective  tissue  benveen  the  pnbes  and  the 
bladder,  especiully  after  fracture  of  tlie  pubis  or  aeparatiou  of  the  epi- 
physis.  The  uncomplicated  and  aiinplur  forma  of  fracturc  tend  to  easy 
repiiir,  and  cven  fracturcs  that  are  very  extensive  are  by  no  meaus 
neeesjianly  látal,  as  is  proved  by  inauy  specimens. 

Ifiarjno*i*. — The  diagnosis  ia  usuully  easy  but  may  be  very  obseure 
if  tbc  fracturc  is  limited  and  witlumt  múch  displacement.  Tlie  omlino 
of  the  pubis  shotíld  be  carefully  followed  with  tbc  Gnger  to  detecl 
irreguliirity  or  localízed  pain,  and  pressurc  slioultt  lie  made  backward 
alternately  with  either  hand  ii]K>n  tbc  anterior  portion  of  each  ilium  in 
tlie  search  for  abnormal  mobility  and  erepitus.  In  vertical  fracture  of 
tlie  sacrum  or  Íri  separát  tou  of  tlie  sacro-iliac  synchroiid  rosia  disptace- 
meut  will  cliange  the  positiou  of  the  posterior  apinc  of  tlie  ilium.  In 
double  vertical  fracturc  the  íntcrmediatc  portion,  which  bears  tbc  ante- 
rior superior  špine,  ia  usinilly  liisplaceil  npward,  and  tlie  displacement 
18  easy  of  recoguition  and  can  be  diiniuishcd  or  perliapa  reduced  by 
traction  úpon   tlie  leg.      Fissured   feauture  of  the   acetabulum  wouM 

Írobably  pass  unrecognizod,  or,  at  the  moat,  be  only  suspected  from  the 
istory  of  a  fall  upou  the  trochauter,  knee,  or  foot  with  pain  in  tbc  juini 
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and  tlie  absence  of  dislocation  or  of  fracture  of  the  femur.  Fracture  of 
the  acetabulum  with  displacement  oť  the  head  of  tlie  femur  into  the 
cavity  of  the  pelvis  will  probably  be  recognizable  by  palpation  of  the 
iliac  fossa  through  the  anterior  abdominal  wall  or  by  digital  or  manuál 
exploration  through  the  rectum. 

Treatment. — Reduction  has  someťimes  been  made  by  lateral  pressure 
or  by  traction  úpon  the  thigh,  especially  after  separation  of  the  epiphy- 
sis  or  double  vertical  fracture,  and  the  eftbrt  when  practicable  should  of 
course  be  made.  The  means  of  retention  are  limited  mainly  to  a  ban- 
dage  or  girdle  drawn  snugly  about  the  pelvis  and  to  rest  in  the  dorsal 
recumbent  position.  Continuous  extension,  as  in  the  treatment  of  frac- 
ture of  the  thigh,  may  be  useful  in  double  vertical  fracture  or  fracture 
of  the  acetabulum  to  prevent  displacement  upward. 

Treatment  of  the  complications  belongs  more  properly  to  the  subject 
of  generál  surgery,  but  the  frequency  of  laceration  of  the  urethra  and 
the  advantages  of  its  early  recognition  and  treatment  are  so  great 
that  it  deserves  mention.  On  the  first  indication  of  probable  injury  to 
the  urethra  the  catheter  should  be  introduced,  and  if  its  passage  is  pre- 
vented  or  even  rendered  difficult  by  injury  to  the  urethra,  an  incision 
should  be  made  through  tlie  perineum  to  the  injured  part,  cutting  úpon 
the  end  of  the  catheter  as  a  guide.  It  is  entirely  unnecessary  to  pro- 
long  the  incision  to  the  neck  oť  the  bladder,  as  recoramended  by  some, 
in  cases  in  which  the  injury  is  limited  to  the  urethra.  If  the  bladder 
itself  has  been  ruptured  cystotomy  may  be  required,  but  under  other 
circumstances  it  is  necessary  only  to  afľord  a  free  outlet  to  tlie  urine 
at  the  lacerated  part  of  the  urethra.  The  subsequent  treatment  of  the 
urethra  is  the  samé  as  after  external  perineal  urctlirotomy  for  stricture ; 
a  full-sized  inštrument  mušt  be  passed  at  intervals  of  about  a  week. 

2.  Transverse  Fracture  of  the  Sacrum. 

This  rare  injury  is  produced  by  blows  or  falls  úpon  the  corresponding 
región,  and  appears  in  all  cases  to  háve  occupied  the  lower  half  of  the  bone 
and  to  háve  been  produced  by  the  forcible  bending  inward  of  its  apex. 
Its  direction  is  practically  transverse.  Malgaigne  has  reported  one  čase  of 
oblique  fracture ;  in  it  the  violence  was  received  úpon  the  side  of  the 
bone,  and  there  were  also  two  incomplete  transverse  fractures. 

The  usual  displacement  is  an  angular  one,  the  coccyx  and  lower  frag- 
ment being  drawn  forward  so  that  the  apex  of  the  angle  is  directed 
backward  a  t  the  seat  of  fracture.  The  displacement  is  due  in  part  to 
the  fracturing  force  and  in  part  to  the  action  of  the  attached  muscles. 
In  a  čase  that  came  under  my  observation  at  Bellevue  Hospital  there 
was  extensive  sloughing  over  the  sacrum  and  deuudation  of  the  bone, 
apparently  due  to  the  direct  violence  that  caused  the  fracture.  The 
samé  complication  is  mentioned  in  two  of  the  five  cases  collected  by 
Malgaigne,  both  terminating  fatally. 

The  symptoms  are  pain  at  the  seat  of  fracture,  both  spontaneous  and 

provoked  by  pressure  or  movements  of  the  trunk,  or  by  the  act  of  de- 

tecation,  or  perhaps  by  the  act  of  coughing  ;  the  displacement  if  present ; 
31 
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and  abnormal  mobility  and  crepitation  recognized  by  grasping  the  lower 
fragment  between  the  thumb  and  a  finger  introduced  into  the  rectum. 

Agncw1  says  u  there  will  probably  be  present  paralysis  of  the  bladder 
and  rectum,  both  of  these  organs  receiving  nerves  from  the  sacral 
plexus,"  and  Lossen*  says  that  when  there  is  complete  displacemcnt 
of  the  fragment  paralysis  of  the  lower  extremities,  bladder,  and  rectum 
is  never  absent,  but  ncither  author  quotes  any  cases  in  support  of  the 
statement.  In  the  one  čase  that  has  come  under  my  own  observation,  there 
was  almost  complete  paralysis  of  the  lower  limbs,  bladder,  and  rectum, 
which  now,  nine  months  after  the  accident,  has  been  recovered  from  in 
great  part. 

Burlingham8  reported  a  čase  which  he  thought  to  be  a  comminuted 
fracture  of  the  outer  surface  of  tlie  bone  not  involving  its  entire  thick- 
ness,  with  múch  laceration  of  the  soft  parts  and  flow  of  urine  through 
the  wound.  The  patient  madc  an  iucomplete  recovery,  and  the  náture 
and  extent  of  the  injury  remain  obseure. 

In  Bermonďs  čase,  quoted  by  Malgaigne,  the  fracture  was  near  the 
coccyx,  and  the  lower  fragment  was  displaced  so  far  forward  that  the 
finger  could  not  be  passed  into  the  rectum  until  after  a  female  catheter 
had  been  introduced  as  a  guide.  The  pain  was  extréme,  was  relieved 
by  the  reduction  of  the  displacement,  and  returned  as  soon  as  the  finger 
was  withdrawn. 

TľMťment* — Unlcss  there  is  marked  displacement,  no  treatraent  is 
requircd  beyond  the  use  of  pads  or  rings  to  relieve  the  lower  fragment 
from  pressure.  In  some  cases  the  surgeons  háve  sought  to  diminishthe 
pressure  by  flexing  the  thighs  and  supporting  tliem  úpon  pillows  piled 
up  under  the  knees. 

In  two  cases  the  surgeon  tried  to  make  direct  pressure  úpon  the 
lower  fragment  by  dressings  introduced  into  the  rectum.  Juiles,  i|UOted 
by  Malgaigne,  used  a  cylinder  of  wood  five  inches  long  and  one  inch  in 
diameter  with  graduated  compresses  outside  and  a  T-bandage  to  support 
the  whole.  Bermond  filled  the  rectum  with  a  bag  of  lint,  which  soothed 
the  patienťs  pain  but  had  to  be  removed  on  the  ťollowing  day  to  allow 
the  howels  to  be  emptied.  íle  then  used  a  shirted  canula  through  which 
the  gas  and  feces  could  be  passed  at  will  while  the  rectum  was  kopt 
distended  by  the  tampón,  lt  was  removed  temporarily  on  the  seventh 
day,  and  iinally  on  the  nineteenth,  when  abnormal  mobility  could  no 
ionger  be  detected. 

o.  Fractoes  of  the  Coccyx. 

There  is  but  little  definite  knowledge  concerning  this  lesion.  The  first 
mention  of  it  appears  to  be  that  of  CUMjuet  in  the  statement  that  u  hen 
in  old  people  úniou  has  taken  plače  between  the  difľerent  portions  of  the 
coccvx,  and  between  it  and  the  sacrum,  the  coccvx  might  be  broken  bv  a 
fall  úpon  the  buttocks  or,  as  in  a  čase  which  he  had  scén,  by  a  kickuj-Mi 
the  samé  part.     Íle  refers  also  to  another  čase  in  which  caries  of  the 

1  Jjoc.  cit.,  p.  !>22.  2  IVntsche  Cliirurgic,  Lief.  6ô,  p.  7. 

3  Ani.  Journal  Me<l.  Scitmc***,  Apl.  líSi>8. 
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coccyx  followed  its  fracture,  but,  as  Malgaigne  says,  it  does  not  appear 
that  Cloquet  verified  the  fracture.  Within  a  few  years  several  cases 
háve  been  published,  and  it  is  furthermore  possible  that  sorae  of  the  cases 
described  as  dislocations  of  the  coccyx  raay  háve  been  fractures.  None 
of  the  cases  of  fracture  mentioned  háve  been  described  witli  any  details, 
and  there  is,  therefore,  nothiug  to  be  said  except  that  the  diagnosis  mušt 
be  made  as  after  fracture  of  tlie  sacrum,  and  that  probably  no  treatment 
would  be  required  except  to  rcduce  displacement.  The  few  recorded 
cases  of  dislocation  háve  been  marked  by  extréme  pain  relieved  promptly 
by  reduction :  and  in  only  one  was  there  any  tendency  to  reproduction 
of  the  displacement. 

Severe  persistent  pain  in  the  región  of  the  coccyx,  coccygodynia, 
sometimes  follows  a  blow,  and  it  is  possible  that  in  some  of  the  cases  the 
bone  may  háve  been  broken.  Dr.  Mursick1  removed  a  portion  of  the 
coccyx  in  two  šuch  cases,  and  says  the  sarae  practice  has  been  followed 
by  others  with  good  results.  Dr.  Agnew's  suggestion  that  šuch  cases 
should  be  treated  first  in  accordance  with  the  method  introduced  by 
Sirnpson,  subcutaneous  division  of  the  attachments  of  the  coccyx  to  the 
underlying  soft  parts,  will  commend  itself  to  all. 

4.  Fracture  of  the  Ilium. 

Fractures  of  the  expanded  upper  portion  of  the  ilium  are  compara- 
tively  frequent  and  vary  widely  in  their  position  and  extent ;  the  more 
extensive  ones  pass  transversely  or  obliquely  from  before  backwanl  a  t 
some  dištance  below  the  crcst  and  are  associated  sometimes  with  vertical 
lines  which  divide  the  upper  fragment  into  two  or  more  portions.  Mal- 
gaigne  says  that  when  the  fracture  lies  near  the  crest  it  begins  cora- 
monly  at  a  triangular  prominence  on  the  crest  near  its  middle,  and  runs 
thence  backward  or  forward,  or  in  both  directions,  following  a  curved 
Hne  the  concavity  of  which  is  directed  upward.  The  fracture  may  be 
limited  to  a  small  portion  of  the  rim  of  the  bone,  as  the  anterior  superior 
spinous  process  or  the  outer  lip  of  the  crest.  In  a  unique  čase  observed 
by  Dr.  liamilton,  the  posterior  superior  spinous  process  was  broken  off 
by  a  fall  úpon  the  back  ;  and  ltiedinger  and  Linhart2  háve  shown  experi- 
mentally  that  the  anterior  inferior  spinous  process  can  be  torn  off  by 
putting  the  Y-ligament  of  the  hip-joint  úpon  the  stretch.  In  a  čase  re- 
ported  in  the  Bulletins  de  la  Sociélé  Anatomique,  18G7,  p.  283,  the 
anterior  superior  and  inferior  spinous  processes  were  broken  off  while 
still  in  the  condition  of  epiphyses  by  the  passage  of  a  wagon.  The 
patient  was  fifteen  years  old. 

The  cause  has  heretofore  been  thought  to  be  direct  violence  exclu- 
sively,  but  Dr.  liamilton  has  reported  a  čase  of  fracture  of  the  anterior 
superior  spinous  process  by  muscular  action,  and  the  samé  agency 
appears  not  improbable  in  other  fractures  of  the  samé  part.  Riedinger 
asserts  the  samé  cause  in  many  fractures  of  the  crest,  but  brings  no 
clinical  or  experimental  facts   to   demonstrate  the  correctness  of  the 

1  Am.  Journal  Med,  Sc,  Jan.  1876,  p.  122. 
'  Langenbeck's  Archív,  vol.  xx.  p.  451. 
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opinion.  Constdering  tlie  strength  of  tlie  musel ei  attaelsed  to  the  ili 
arni  the  occasional  correspondence  of  the  fiagmenta  to  the  iBse-rtwW 
the  musclea  the  theory  does  not  secm  uureasonable. 

Sympt&mt. — Tlie  usual  signs  of  pain  and  swelling  are  inereased 
tľť  nssociatcd  bruieing  of  tlie  overlying  soft  parte,  abnormal   i 
and  erepitation  can  be  íelton  rnanipulation  at  tiraes,  but  their  msnifed 
tion  ílopends  úpon  the  posítíon  of  the  fragment,  iba  poštára  of  tlie  pätici 
and  the  cnntraction  or  relaxation  of  the  rauscles.     In  a  oau   tffldief  H 
čare  where  n  large  fragment  con>po*ed  of  the  anterior  half  of  tlie  en 
and  the  ndjoiiiiiig  bone  liad  bcen  broken  off  hy  a  fall,  mobility  and  crepi 
latinu  would  at  liines  disnppear  entirely,  apparently  in  conBequenoe  o 
glight  ebanges  in  tlie  poeition  of  the  fragment.      In  other  cascs  extensio 
of  tlie  thigh   prevented   mobility,  apparently  by  making  the   ilincns  in 
ternus  muselo  tense.      In  seeking  for  nmbílity  um!  erepitation  the  ahdo- 
ininal  musclea  ahould  be  relaxed  by  bending  the  body  forward  and  t 
one  side,  and  tlie  tliigiia  slinnld  be  tlexed  on  the  pelvis. 

The  patient  is  usually  nnable  to  walk,  because  of  pain  or  of  the  sene* 
of  a  lack  of  enpport.     The  displacement  in  the  caae  of  fraeture  of  ti 
nnterior  auperior  spinous  proeess  is  downward  in  the  direction  of  ih 
sartoritM  muscle,  and  in  one  recorded  čase  of  fraeture  of  the  erest  ih 
fragment  was  drnwn  upward  nenrly  to  tlie  (iba. 

The   covrtt  is  usually  a  s'imple  one,  and  the  patients  are  sonietime 
a ble  to  lcave  their  heds  in  two  or  threc  weeks.     In  some  verv  exee 
tional  casea  where  tlie  violence  has  been  extréme  látal  injury  b 
done  to  the  viacero,  šuch  as  perforation  of  the  intestines  by  n  splintcro 
laceration  of  the  iliao  veins  :  and  soppuration  has  sometimes  tnken  plat 
probably  in  consequence  of  comminution   and   necrosis  of   b 
althougb  in  a  čase  of  fraeture  near  the  erest  which  camc  under  my  eare 
a  few  weeks  afier  the  accident,  and  after  the  abscess  had  opem 
nally  I  waa  unable  to  find  any  splintor  on  exploration  of  the  aeat  o 
fraeture  with  the  finger.     In  Duverncy's  čase.  quoted  by  Malga 
patient  died   on  the  fortíeth  day  in  conse.pience  of  proťuae  auppuratio 
which  filled  the  entiro  pelvis. 

The  trtatment  ia  simple,  rest  in  bed  in  the  positi™  which  gives  e 
ease  and  is  most  favorable  to  the  relaxation  of  the  musclea  whii 
be  Ukely  to  eausc  displacement.     Tlie  attempts  tliat  háve  been  made  i 
the  ťľw  recorded  cases  of  fraeture  of  the  spinous  procesaes  to  k< 
ju  plaee  by  preasure  with  pads  and  bandages  háve  been  entirely  unss 
ceesful.     Á  circular  bodybandage  is  thought  by  Mal.Ľiiígin'  i"  l"1 
rather  than  advantageous  because  it  ťavors  displacement  of  the  IV. 
inward.    Hot  fomentationa  or  poultices  may  be  reijuired  toeombat  infl&nv 
mationat  firsi.     In  cnnsideration  of  vrliat  appears  to  be  an  exceptiona 
tendency  to  necrosís  on  the  part  of  the  fragmente  of  the  bone  it  will  be 
proper  in  compoinid  fractures  to  remove  all  detached  or  loose  fragment* 

Ô.    FltACTĽBG   OF    TUF.    ISCBIOM. 

This  is  one  of  the  rarest  of  tlie  fractures  of  the  pelvis.  Malgaign 
colleeted  only  six  casea,  and  the  list  bas  not  been  aince  inereased  by  a 
reported  in  detail.     In  some  of  the  caees  almost  tlie  entire  iachiuín  wai 
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brokcn  ofF,  in  others  only  thc  tuborosity.  In  three  of  Malgaignc's  cases 
thc  cause  was  a  fall  úpon  tlie  buttocks,  tlie  ťourth  was  a  gunshot  frac- 
ture, the  fifth  was  caused  by  an  explosion,  and  the  sixth  was  the  one 
mentioned  above  of  a  wornan  who  had  recovered  from  a  double  vertical 
fracture  of  the  pelvic  ring  with  a  displaceineut  that  narrowed  thc  inferior 
8trait  so  much  that  two  year.s  aťterwards  delivery  could  be  effeeted  only 
with  the  aid  of  forccps,  and  the  ischium  was  broken  in  the  elfort.  In 
two  of  the  cases  the  fracture  was  comminuted,  and  in  one  of  tliem  also 
compound,  in  the  other  the  scrotum  was  lacerated  and  the  urcthra  torn, 
presumably  by  violenee  reccived  at  the  samé  time  npon  the  perineum 
and  not  by  displaeement  of  the  bone.  In  a  ca.se  dcscribcd  by  Sir  A.stley 
Cooper1  and  quoted  by  Hamilton  as  a  fracture  of  the  ischium  with  rup- 
túre of  the  urethra  caused  by  the  passage  of  the  whecl  of  a  cart,  the 
fracture  was  probably  of  the  pelvic  ring  and  not  of  the  ischium  alone. 
In  the  simple  cases  there  was  little  or  no  displaceraent ;  in  the  gunshot 
fracture  the  fragment  was  displaced  downward  more  than  two  inehes  by 
the  contraction  of  the  hamstring  muscles.  The  displacernent  persisted, 
but  does  not  appear  to  háve  iuterfered  materially  with  the  movements  of 
the  limb.     AH  except  the  sixth  recovered. 

Mobility  and  erepitatiou  can  be  recoguizml  by  manipulation  of  the 
bone,  preťerably  with  the  íinger  in  the  rectum  or  va^ina.  Tlie  severný 
of  the  pain  depends  úpon  tlie  violenee  and  the  associatcd  injuries  and 
makes  it  difficult  for  the  patieut  to  waik. 

No  treatment  is  required  except  rest  in  bed  with  pillows  or  air-cushions 
80  arranged  as  to  prevent  pressure  úpon  the  broken  bone.  If  the  patieut 
lies  úpon  the  side  thc  kuecs  uuy  be  kept  äexed  to  relax  the  muscles 
which  are  attached  to  the  ischium. 

6.  Fracture  of  the  Punis. 

In  almost  all  cases  of  its  fracture  the  pubis  is  so  broken  that  the  con- 
tinuity  of  the  pelvic  ring  is  destroyed ;  thc  cases  in  which  only  one 
rámus  has  been  broken,  or  iu  which  a  lateral  fragment  has  been  broken 
offare  extremely  rare,  and  eouse<[uently  there  is  but  little  to  be  added 
to  what  has  been  already  said  in  the  first  portion  of  this  chapter.  The 
only  cases  of  this  limited  fracture  of  which  I  háve  any  knowledge  are 
one  reported  by  Nivet,  and  one  by  Cappelletti.  In  NivetV  čase,  the 
account  of  which  is  not  quite  clear,  there  appears  to  háve  been  a  double 
fracture  of  the  descendiug  rámus,  the  intermediate  piece  was  displaced 
forward  and  had  tom  the  skin  of  the  groin.  In  Cappelletti,h3  čase  a 
man  jumped  from  a  carriage,  alighting  úpon  his  feet  with  one  limb  widely 
abducted.  Six  months  aťterwards  there  was  still  some  swelling  at  the 
anterior  superior  part  of  the  right  thigh,  and  a  fragment  of  bone  about 
two  and  a  half  inehes  long  and  as  large  as  the  íiuger  could  be  felt  there. 
Cappelletti  was  convinced  that  this  fragment  was  a  portion  of  the  descend- 
ing  branch  of  the  pubis  and  the  ascending  branch  of  the  ischium  detached 

1  Fracts.  and  Disloc,  Am.  e<l.,  p.  140,  C.ise  74. 
1  Bull.  dtt  la  Sooiété  Anatomique,  1H37,  p.  104. 
•  Ranking's  Abstract,  vol.  viii.,  1848,  p.  91. 
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hy  mnscnlar  action.     The  pelvis  appeared  to  be  defeetive  antoi 

tlie  point  corresponding  to  ílu-  snppoM-d  originál  aeat  of  the  fragment. 

there  was  acute  pain  on  pressure  at  the  Bwelling  and  at  tlie  tube  i 

tlie  isehíura,  tlie  patítut  walked  limping  antl  with  paío,  ;nul  tlie  | 

increased  by  abduction  of  the  límb. 


7.  Fracture  op  tiie  Rím  of  the  Acbtabultjh. 

This  is  a  lesion    which   somctimcs    accompaníes  partia  1    or  i 
disloeation  of  the  fcinur  úpon  the  pelvis.      Malgaigne  sny  s    the  lirsí  r> 
oorded  ea»  was  obeerred  by  Sir  Astley  Cooper  in  1805,  bol 
givc  the  reference.     In  Cooper's  I>'txhifit!<ni*  mul  Fmcturet  (Am.  edi- 
tion,  p.  137)  an  account  is  given  of  a  čase  admitted  iu(o  Guy's  llospt'al 
ín  17**1 ,  nnďer  the  čare  of  a  snrgcon  who  is  not  named,  in  which   the 
character  of  the  injury  was  made  known  by  post-roortem  examinatton, 
The  posterior  part  oť  the  acetabulum  was  tiroken  off,  and  the  head  of 
tlie  thigh  hone  had  slipped  from  ita  aoeket.     There  were  othor  fraotant 
of  tlie  pelvis  on   both   sides,  laoeration  of  the   kidney,   and   abandia) 
hemorrhagc  into  the  uavity  of  the  abdomen.      A  suffieient  number  of 
cases  háve  since  boen  observed  and  reported  to  make  tlie  bÍBtory  of  the 
IflBton  i.'omplete. 

The  upper  and  posterior  portion  of  tlie  rira  ís  the  part  most  frequentíj 
broken,  and  the  aceomparíying  disloeation  is  commonly  baekward. 
one  of  M'Tyer's  cases1  there  were  two  fragments,  and  m  Siahol 
čase  threo,  but  in  this  latter  the  fraeture  waa  mueh  more  eJtte&BÍ'ŕ*. 
amither  oaM  (M'Tycľ)  tlie  fraeture  had  united  with  but  sliglit  áSuttii 
ment,  and  the  ligaroenturo  teres  was  uinoin. 

Tlie  symptoms,  when  tlie  čase  first  comes  under  observation,  are  thos 
of  simple  disloeation  baekward,  and  tlie  complicatioii  <>f  fraeture  is  recog- 
niíiablo  only  by  sliglit  erepitation  ťelt  on  manipulation  or  during  reduc- 
tion  and  by  the  easy  reeurrence  oť  the  disloeation  after  reductiou. 
Sonietimes  the  head  of  the  bone  slips  out  of  its  socket  again  as  soon  a 
the  traetioti  ceases,  in  other  eases  only  after  tlie  lapač  of  a  few  hours  o 
on  niovemetit  of  the  limb  or  body.  In  Maisonneuve's  čase'  the  disloea- 
tion was  inconiplete  baekward,  movement  of  tlie  lirab  caused  difltinúl 
erepitation,  reduetion  was  made  by  slight  traction  dowuward,  and  t 
displacement  reeurred  promptly  when  the  limb  was  adducted,  but  not 
when  it  was  kept  abducted. 

Malgaigne  calls  attention  to  tlie  neeessity  oť  making  súre  of  the  exiat- 
ence  of  a  disloeation,  and  oť  not  dependitig  for  the  diagnosis  eolely  úpon 
erepitation  and  easy  reeurrence  of  tlie  displacement,  signs  which  roay 
accompany  fraeture  of  tlie  neck  of  tlie  feinur.  The  prominent  distinc- 
tion  between  disloeation  baekward  and  fraeture  of  tlie  neck  of  the  feraur 
is  in  the  posílion  oť  tbe  limb,  which  is  flexed  úpon  the  pelvis  and  rotated 
inward  in  tbe  former,  and  usually  straight  and  rotated  outward  in  the 
latter,  but  this  atono  should  not  be  dopended  upon,  the  position  of  the 
head  of  the  bone  should  be  made  out. 


Qimteil  hy  Miilyaignw, 
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The  treatment  should  be  directed  to  the  prevention  of  a  recurrence  of 
the  dÍ8location  after  its  reduction.  Continuous  extension  gave  a  good 
result  in  one  čase ;  and  in  Maisonneuve's  čase  in  which  the  tendency  to 
dislocation  was  manifested  only  when  the  limb  was  adducted  the  sur- 
geon  kept  the  limb  partly  flexed  and  widely  abducted.  The  patient 
died  on  the  twenty-seventh  day,  and  the  fragment  was  found  to  háve 
re-united. 
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CHAPTER   XXV. 


FRACTURES  OF  THE  FEMUR. 


TnE  tables  in  Chapter  I.  show  the  great  preponderance  in  number 
of  fractures  of  the  upper  extremity  over  those  of  the  lower  extremity 
in  the  combined  records  of  hospital  and  "  out-patient "  or  Dispenaary 
practice.  The  records  of  the  London  Hospital  for  twenty-six  years 
show  in  a  total  of  51,938  fractures  27,119  of  the  upper  extremity 
(including  the  clavicle),  and  18,750  of  the  lower  extremity.  Of  these 
8243,  six  per  cent.  of  the  whole,  were  of  the  femur.  The  Berlín  and 
Halle  records,  quoted  by  Gurlt  (Chapter  I.  Table  I.)  show  in  totals  of 
232  and  97  fractures  of  the  thigh,  76  and  21  of  the  neck  of  the  bone 
respectively.  The  records  of  Bellevue  Hospital  for  nine  years,  collated 
by  Dr.  F.  E.  Hyde,1  contained  302  cases  of  fracture  of  the  thigh,  in 
which  the  position  of  the  fracture  was  stated,  divided  as  follows :  neck 
61,  upper  third  (exclusive  of  neck)  34,  raiddle  third  169,  lower  third  81, 
of  which  7  were  of  the  condyles.  Of  236  fractures  of  the  thigh  recorded 
by  Dr.  Hamilton,  84  were  of  the  neck,  30  of  the  upper  third,  86  of  the 
middle  third,  and  86  of  the  lower  third. 

Malgaigne's  anály sis  of  308  fractures  (104  of  the  neck,  207  of  the 
shaťt)  according  to  age  and  sex  is  as  follows : — 

Fractures  of  the  Shaft. 

Agre. 

2  to  20  years 

20  k<  40     *• 

40  u  00     " 

60  "  80     kk 


Fractures  o  f  the  Upper  Extremity 


Ajr*. 

4  to  50  v oars 
50  "  00  " 
above  60 


» * 


Male. 

Female. 

85 

12 

47 

0 

48 

15 

20 

29 

145 

03  =  207 

miity. 

Malo. 

Feiaale. 

9 

5 

9 

10 

30 

41 

48     56  «  104 

■ 

1.  Fractures  at  the  Upper  End  of  the  Femur. 


In  this  class  are  includcd  fractures  of  the  neck  of  the  femur  within 
and  without  the  capsule,  fractures  of  the  trochanter  and  separation  of  its 
epiphysis,  and  fractures  through  the  trochanter. 

>  N.  Y.  Medical  Record,  1875. 
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Dupuytren1  says  that  a  rather  coraraon  effect  of  falls  úpon  the  fcet  or 
the  trochanter  is  the  crushing  of  the  head  of  the  femur,  the  neck 
being  left  entirely  uninjured.  The  injury  passes  for  a  simple  contusioa 
and  the  patients  recover  without  deformity.  He  quotes  no  cases  in  sup- 
port  of  this  remarkable  statement.  The  injury,  so  far  as  I  know,  is  not 
mentioned  by  any  other  writer,  and  there  is  no  report  of  any  čase,  and 
no  specimcn  in  any  museum. 

A.  Fractures  of  the  Neck  of  the  Femur. — This  is  essentially  a 
lesion  of  advanced  middle  life  and  old  age,  and,  as  the  second  table 
given  above  shows,  is  more  comraon  in  old  women  than  in  old  men.  It 
is  often  produced,  too,  by  slight  causes,  šuch  as  a  misstep,  a  sturable,  a 
fall  úpon  the  knee  or  hip,  and  these  two  facts  taken  togethcr  indicate 
senile  change  in  the  bone  as  a  raarkedly  predisposing  cause.  Examina- 
tion  of  the  thigh  bones  of  old  people,  those  that  háve  been  broken  and 
those  that  háve  not,  bears  out  this  indication,  for  it  shows  all  the  parts 
of  the  bone  múch  rarefied,  with  thinningof  the  cortical  shell  and  cnlarge- 
ment  of  the  meshes  of  the  spongy  tissue.  A  former  theory  which  at- 
tributed  the  frequency  of  fracture  to  an  increase  in  the  proportion  of  the 
earthy  matter  of  the  bone  in  old  age  has  been  shown  to  be  unfounded 
in  fact;  the  proportion  of  earthy  matter  in  the  bone  tissue  itself  is  not 
diminished,  the  change  is  in  the  amount  of  the  bone  as  compared  with 
the  intermediate  spaces  occupied  by  the  bloodvessels  and  fat,  the  com- 
pact  tissue  grows  spongy,  the  spongy  tissue  grows  spongier  or  more 
like  the  medullary  canal.  In  one  čase  I  found  the  specific  gravity  of 
the  femur  only  1078;  the  bone  was  that  of  a  feeble,  badly-nourished 
man  40  years  old  who  died  three  months  after  having  broken  the  neck 
of  the  femur  at  the  base  by  a  fall  to  the  ground  while  walking.  This 
change  is  more  marked  in  old  women  than  in  old  men. 

Another  reason  for  the  greater  frequency  of  these  fractures  in  the  old 
has  been  sought  in  a  change  alleged  to  také  plače  in  the  angle  a  t 
which  the  neck  joins  the  shaft.  It  was  asserted  that  as  the  individ- 
ual  grows  older  this  angle  approaches  a  right  angle,  a  position  that 
would  favor  fracture,  but  examination  has  proved  this  not  to  be  the  čase. 
Rodet2  found  the  average  angle  in  the  child  and  adult  131°,  and  in  the 
old  128°,  a  difference  too  small  to  deserve  attention,  especially  since  the 
limits  between  which  the  angle  ranges  normally  are  wide,  121°  and  144° 
according  to  the  samé  author. 

Other  points  in  the  connection  between  the  neck  and  the  shaft  require 
mention  because  of  their  influence  in  the  production  of  the  fracture  and 
in  fche  character  of  the  displacement.  The  antero-posterior  diameter  of 
the  neck  is  múch  smaller  than  that  of  the  shaft,  and  the  two  are  so  joined 
that  a  large  part  of  the  grcat  trochanter  lies  behind  the  posterior  wall  of 
the  neck,  and,  as  shown  by  Prof.  Bigelow,3  it  is  traversed  in  part  by  a 
prolongation  of  the  posterior  wall  of  the  neck  (fig.  263).  This  prolonga- 
tion  which  Bigelow  calls  the  true  neck  constitutes  a  vertical  septura,  "  a 

1  Le<jons  Oralea,  vol.  ii.  p.  111. 

2  These  de  Paris,  1844,  quoted  by  Tillaux  and  others. 
•  The  Hip,  p.  121. 
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thin  denae  plate  of  bone  continuons  with  the  back  of  tho  neck, 

inforcing  it,  plunging  beneath  tlie  inter-trochanteric  ri-1  ;■ 

tfi  i-cach  the  oppoaite  and  ontor  side  of  tlie  sliaft.      At  i  ta  Iowm  e 


Fíg.  203. 


i  aa  to  t  m  k  e  ita  origin,  when  on  íi  I  e  v .  ■ :  ■ 
leaser  trochanter,  from   th 
of  the  back  of  the  cylindrica] 
The  poaterior  part  of  the    ti 
therefore  only  an  apophyaia  attaeliei!  ta 
the  shaft  ťor  the  inaertion  of  tho   rutator 
musclea,  and  the  meclianicitl     ■ 
the  shaft  and  neck  with  reference    ta  Hm 
resístance  to  strnin    ia    practically    indľ- 
pendentof  it.    Tlie  rarefymg  m 
aflectä  tliis  šeptaní  and  maj  remon  ľ  K 
completely  tliat  it  cannot  be  di 
from  the  aurroundmg  cancell 
Sappey  saya  that  he  haa  never  aeen  tnú 
ahaorption  go  so   far  aä  to    prohmg  tho 
medullary    canal    into    tlie    ne 
comparaťive  iiidependenee  of  the  bfOCDAIk 
ter  and  the  neck  invalidite.-  t; 
of  the   móde  of  produotion  of  fraeinn-* 
which  havo  beeubased  úpon  tb 
tween  tbeír  reapoctíve  axea. 

The  capaule  U  asually  ati 
femur  in  front  along  the  ipiral 
to   the  neck  a  little  shorl  of 
with   tí ie    troebamer,  Wlwid   to   UK  Msk 
itself  about  hulf  an  inch  from  the  inter- 
troehanterie   line,  and  below  to 
part  of  the  leaser  trochanter.      !n  End) 
and  bel o w,  therefore,  the  neok 
withiu  the  eapsiik',  whileahove  and  hebiud 
VMk«fft«ar.   (iiiusioír.)  ita  outer  third  or  iburtli  part  ia  externá) 

to  it.      Theae    limita    vary  som" 
difTannt  radividuals.     Tlie  synovial  membráne  doea  not  follow 
aule  oloaeiy  toitaÍDsertion,  butis  reflected  early  from  it  to  the  neck,  lear- 
ing  a  Blrip  of  tho  tatter  between  tlie  pointa  whero  it  joiua  the  sapsule  and 
ivial  membráne  whicti  although  intracapaular  ia  yet  extra-artioalar. 
The  perioatcum  ia  thick  and  contains,  espeeially  m  il 

bloodvcssels  wiiich   enter  tho  hoad  and  neck  by  tlie  large  ťora- 

1    there.      Of  theae  veaaela,  one  in  particular,  a  braní 

oircumflex  artery,  ta  of  oonsiďerable  si  ste,  ríms  along  th 
of  the  neck  and  ontera  the  head.  Wilkinaon  King1  bi 
ibis  portioii  of  tlie  periosteara  ia  freqo' 
■  fraeture  of  tlie  neek,  and  he  sn^gesta  that  thia  arteni 
iuly  tlie  one  which  doea  tlie  most  to  preaerve  the  vitality  of  tlie 
ie  Iioiiľ  undor  sneh  eiiviuu-1  ■ 

'  Onj  '»  Hmpital  Rep  irtt,  1-44.  p,  :U7. 
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Discussion  as  to  the  relative  frequency  of  the  different  fractures  of  the 
neck  of  the  femur  has  turned  mainly  úpon  the  distinction  between  the 
80-called  intracapsular  and  cxtracapsular  ones,  but  the  uncertainty  of  the 
diagnosis  during  lifc  in  a  considerable  proportion  of  cases  is  šuch  that 
reliance  cannot  be  placed  úpon  records  unverified  by  post-morteín  exami- 
nation,  and  the  existence  of  an  interrnediate  class  of  "  mixed  fractures" 
which  may  be  arbitrarily  added  to  one  or  the  other  makes  even  the  tables 
of  speciraens  somewhat  uncertain.  Malgaigne,  who  included  the  mixed 
among  the  intracapsular,  considered  these  the  more  frequent,  in  the  pro- 
portion of  three  to  two,  basing  the  opinion  úpon  the  examination  of  103 
museum  specimens.  It  is  questionable  whether  museum  collections  would 
represent  the  clinical  proportions  of  the  two  varieties,  since  tlie  intracap- 
sular fractures  attract  more  attention  by  their  greater  permanent  disability 
and  more  commonly  hasten  death.  There  is  reason  to  think  that  in  the 
majority  of  cases  the  fracture  takes  plače  at  the  junetion  of  the  neck  and 
shaft,  and  is  accompanied  by  more  or  less  penetration  of  the  latter  by 
the  former.  This  is  certainly  true  of  fractures  that  oceur  in  people  who 
are  less  than  50  years  old. 

As  a  small  contribution  to  the  statistics  of  this  subject  I  add  the  re- 
sults  of  my  personál  experience  during  one  year  at  the  New  York  Alms- 
house,  where  fractures  of  the  neck  of  the  femur  were  quite  common.  I 
made  post-mortem  examinations  in  six  cases  ;  in  two  of  them  the  fracture 
was  purely  intracapsular,  at  the  narrow  part  of  the  neck,  in  three  the 
fracture  was  at  the  junetion  of  the  neck  and  shaft,  and  in  the  remaining 
one  in  which  the  patient  had  survived  the  accident  six  months  the  neck 
had  entirely  disappeared,  leaving  only  the  hemispherical  head  and  the 
shaft  surmounted  by  the  uninjured  trochanter.  From  the  symptoms  in 
this  čase  and  the  appearance  of  the  specimen  I  believe  that  in  it  also 
the  fracture  was  at  the  base  of  the  neck.  The  ages  were  65,  01,  82, 
66,  40,  and  70  years  in  the  order  in  which  the  cases  háve  been  mentioned. 

Causes. — An  important  predisposing  cause  has  been  mentioned,  the 
senile  rarefaction  which  begins  usually  after  the  50th  year  and  is  more 
marked  in  females  than  in  males. 

The  common  immediate  causes  are  slight  falls  úpon  the  kuee,  the  side 
of  the  thigh,  or  buttocks ;  less  common  are  stumbles,  missteps,  an  effort 
to  avoid  falling,  or  even,  according  to  Sir  Astley  Cooper,  the  slight  jar 
caused  in  stepping  down  to  a  lower  level,  as  from  the  eurbstone  to  the 
Crossing. 

It  is  probable  that  the  action  of  the  muscles  or  the  strain  exerted 
through  the  ligaraents  in  extréme  positions  of  the  limb  is  a  more  frequent 
cause  of  fracture  than  is  generally  supposed,  and  that  the  fall  is  some- 
times  the  consequence  rather  than  the  cause.  A  number  of  cases  are 
on  record  in  which  the  bone  has  been  broken  in  this  manner,  and  by 
efforts  so  slight  in  some  of  them  that  they  might  easily  háve  been  over- 
looked  if  a  fall  had  been  associated  with  them.  Malgaigne  indeed  goes 
so  far  as  to  say  that  he  believes  most  intracapsular  fractures  are  pro- 
duced,  even  in  falls,  by  exaggerated  movements  of  the  thigh,  adduction, 
abduction,  or  rotation.  The  efforts  which  háve  been  made  to  explain 
different  varieties  of  fracture  by  differences  in  the  direction  ot  the  blow 
or  in  the  point  at  which  it  has  been  received  háve  not  been  satisfactory 
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eíther  as  a  demonstration  or  as  an  aid  in  díagnosis.  Few  patients  are 
ahle  to  telí  exactly  Iľ'tw  tliey  liave  fallen,  and  even  if  they  eould  do  so 
there  wouM  still  be  enough  uncertainty  eoncorning  tlie  extent  to  n  iiieb 
nuiseiilnr  actiou  had  intervened  to  vitiate  the  conclusions  that  niight 
t-HiLi  wisť  ba  drawD  Froín  the  Bticamatutcea  of  the  fall.  Ac  the  samo 
tiuiľ  Ír.  should  be  said  tliat  attempts  to  produce  tlie  fracture  in  i 
by  blows  úpon  tlie  knees  háve  always  ťailed,  while  blows  úpon  the  tn.>- 
chanter  usually  suceeud,  l\»-  fracture  being  iuvariably  at  the  junctiou  of 
tlie  neck  and  shait  iť  tba  body  is  that  of  au  old  pcrson.1 

Sír  A-stley  Oouper  (loc.  cit.,  p.  155)  telia  of  a  woman  who  tnrned  -n  1- 
denly  while  standing ;  au  irrcgularity  iu  tbe  floor  kept  the  foot  frooi 
following  the  rnovenieiit  of  the  body,  and  tbis  was  suffieient  to  break  tlie 
neck  of  the  foraur.  íle  tells  ako  of  a  woman,  83i  years  old,  who,  while 
walklog  across  the  room,  aecidentally  phu:ed  her  cane  in  a  hole  in  the 

fi '  and  lost  ber  bahnice;  slie  tottered,  but  was  saved   from  falling  t<y 

tbose  itandíng  mu  ber,  and  found  sbe  had  broken  her  tbigh.  A  r  In  r 
deatli,  tiľiľ.'n  inontbd  aťterwarda,  the  fracture  was  found  to  háve  taken 
plače  at  tlie  junctiou  of  the  tieck  and  shaťt,  with  decp  penetration  of  tbe 
forme  r  iuto  tbe  latter.     (Loc.  cit.,  p.  177,  Čase  90.) 

Esrla1  mentions  a  čase  ín  whiflh  "  tbc  neck  gave  way  within  the  otp> 
aule  from  a  mere  ninscular  effort  in  eniptying  a  pail  of  water,  ai 
ing  the  hody  and  pelvis  at  tbe  samé  moment,  while  the  lower  exti 
remained  tixed." 

Dupuytreu*  refers  to  tbe  easc  of  a  young  uegro,  in  wlioni  tlie  neck  of 
the  ľemur  was  broken  by  tbe  tetauic  cuntractiun  of  iiis  umselcs,  but  tlie 
čase  is  doubtless  tlie  one  quoted  by  Malgaigne,  Gurlt,  and  othera,  and  u 
tbe  ľraeturo  was  compound,  it  is  probable  that  tbe  bone  was  broken  b* 
low  tbe  troehanter  (aee  Obap.  IV.  p.  94). 

Ualgaigne  (loc.  cit.,  rol.  i.  p.  666)  produced  a  fracture  by  foread 
abduction  of  the  thigh  iu  au  attempt  to  dislocate  tbc  head  of  the  iioue 
forwaid  auddownward.  The  oadaver  was  tliatof  au  indivídua  I 
old.  He  also  saw  u  fracture  caused  in  an  old  mali  in  au  effort  to  save 
himself  from  falling  by  leaning  to  one  síde.  Tlie  effort  was  aceornpauied 
by  nbarp  paifl  m  tlie  bip.  He  speaks  of  this  as  a  frncture  by  cxag- 
gerutud  iidiha-liiii,  but  gives  no  otber  detailu.  Verneuil  produced  a 
fracture  at  the  junctiou  of  tlie  neek  and  shaft  while  trymg  to  reduce  a 
dislneaiion  ;   tlie  patient  was  an  old  man. 

Linhart*  was  able  to  break  tbe  ueek  of  tho  feinur  by  addactíug  tbe 
tbigh  and  tbeu  foroing  tbe  body  baekward  so  as  to  put  tbe  ileo-fciuoral, 
or  y-ligament,  apon  tbe  stretch;  and  Hiedingur*  and  StetteH  h&ffl 
receutly  puhlisbed  cases  in  wbich  the  injury  occurred  in  like  inanuer,  the 
patienti  liavíng  bent  suddenly  baekward  to  save  themsolves  froui  falling. 
One  was  00,  tbe  other  l-l  years  old. 

Anatomieal    Varietiea. — Tho  division  of   these  fractures  in: 
capndar  and  extracaptttlar  wbíeb  is  supported  by  the  authority  of  Sir 

1    M.-rini-ijuiii,  l'.-s  Ffíii-tiiri'S  (iu  ľ.'-inilr,  p,  (JT. 

'  ľrai'tii^il  U I  >íiT-ľ;iti<.ii,  i  m  Sinji-vv,  1^22,  p.  20. 

'  L«;oimi  Oralea,  vol.  ti.  p.  !I4. 

'  Dcntsi'li.-  Im  ^11,.],;,  íl  fiir  l.'liíriirsi«,  187S. 

•  CVntrml lil«tl  fiir  Chirurgia,  lbi:>,  p,  SÍT.  ■  Idem.,  1877,  p.  561. 
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Astley  Cooper  and  Dupuytren  and  most  of  their  contemporaries  is  defec- 
tive  anatomicallv,  because  of  the  mixed  fractures  for  which  it  makes  no 
formal  provision  and  which  are  included  sometimes  in  one  and  sometitnes 
in  the  other  ;*  and  is  objectionable  clinically,  because  the  relations  of  the 
fracture  to  the  insertion  of  the  capsule  do  not  afí'ect  the  symptoms  and 
the  prognosis  so  múch  as  some  other  difTerences  do,  and  because  the  dif- 
ferential  diagnosis  is  impossible  in  a  considerable  proportion  of  cases. 
These  objections  háve  been  urged  by  many  surgeons  ;  among  them  Clo 
quet,  Gosselin,  Bigelow,  Duplay,  Bryant,  and  Lossen  may  be  mentioned 
as  represcntatives  of  different  countries  and  periods,  some  of  whom  háve 
formally  rejected  the  classification  and  substituted  for  it  one  based 
largely  úpon  the  presence  or  absence  of  impaction.  No  one  can  deny 
the  great  clinical  importance  of  impaction  and  its  influence  úpon  the 
prognosis,  but  the  condition  to  which  the  term  is  applied  in  fractures  of 
the  neck  of  the  femur  is  not,  in  my  opinion,  šuch  as  should  be  made  the 
basis  of  a  classification,  for  the  penetration  of  the  fragments  is  not  ordi- 
narily  šuch  as  fixes  them  closely  together,  but  is  rather  an  accident  of 
the  fracture,  one  which  may  or  may  not  be  superadded  to  it,  and  which 
is  at  the  mercy  of  careless  handling,  of  muscular  spasm,  or  perhaps  even 
of  the  manipulation  necessary  to  make  the  diagnosis.  Prof.  BigelowV 
classification,  which  is  briefiy  "  Impacted  fracture  of  the  base  of  the 
neck,  and  unimpacted  fracture  of  the  rest  of  the  neck,"  has  the  great 
merit  of  making  an  important  clinical  distinction,  and  also  recognizes  an 
anatomical  feature,  the  position  of  the  fracture  at  the  junction  of  the 
neck  and  shaft,  which  is  the  essential  characteristic  of  the  largest  divi- 
sion  of  these  fractures. 

The  distinction  made  by  Sir  Astley  Cooper  was  actually  between  frac- 
tures at  the  narrow  part  of  the  neck  (intracapsular)  and  fractures  at  or 
near  the  base  of  the  neck  (extracapsular  and  mixed),  and  it  is  not  to  be 
denied  that  these  two  varieties  differ  considerably  from  each  other  in 
their  symptoms,  and  very  notably  in  their  prognosis.  The  objection  is 
that  the  names  applied  to  them  háve  been  misleading,  and  the  distinction 
has  lost  the  sharpness  which  it  possessed  in  the  minds  of  those  who  first 
made  it,  and  therefore,  while  appreciating  highly  the  desirability  of 
retaining  names  sanctioned  by  long  use,  I  háve  yet  thought  it  best,  in 
view  of  the  generál  recognition  of  the  defects  oť  this  classification,  to 
use  terms  that  define  the  anatomical  position  of  the  fractures  somewhat 
more  sharply.  I  shall  therefore  describe  separately  (a)  fractures  of  the 
sŕnall  part  of  the  neck  (intracapsular)  and  (b)  fractures  at  the  base  of 
the  neck  (extracapsular  and  mixed). 

1  Thus  Sir  Astley  Cooper  (loc.  cit.,  p.  148)  deflnes  as  extm-<irtiailar  "  a  fracture  ex- 
ternal  to  the  ligainent  through  the  neck  of  the  thigh  hone,  at  its  junctiou  with  the 

trochanter  major This  is  often  in  part  within,  and  in  part  extenial  to, 

the  capsnlar  ligainent."  While  Malgaigne  (loc.  cit.,  p.  O'GO)  says  "  II  est  a  noter 
que  plusieurs  de  ces  fractures  obliques  se  prolongent  en  dehora  au  delá  des  limites  de 
la  synoviale,  et  constituent  en  quelque  sorte  des  fractures  mírťea,  ä  la  fois  intrá  et 
exträ-capsulaires.  Mais  comuie  elles  ne  diflerent  pas  sensiblenuent  des  fractures  inträ- 
capsulaires  avec  conservation  ďune  partie  du  périoste,  je  les  comprendrai  dans  la 
merne  etude." 

«  The  Hip,  p.  126. 
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O)  Fracturet  ■■/>]>■■  Small  Part  of  the  ffeck  (Syn.  latneapnlai 
Emeturea  ;  fracturea  of  the  anatomieat  neok). — The  1  trie  of  fraotora  iiiuy 

hc    transverse.  obľique,  or    irregnlar.      The  surface    of    ihe   fn 
almost  alwaya  irregulnr,  a  largecoue  of spongy  tiaaue  presenting  on  one 
fragment,  u.-iiuilly  tlie  head,  and  a  corn'tfpondingdepreasiou  on  tlie  uilicr. 
Asa  result  of  the  inteibiekiiig  oť  their  irregularitieB  or  ol"  tlie  j  ■■■ 
of  onc  fragment  by  tlie  other,  tiie  pieces  muy  be  retained  in  contact  sitt 
each  other  or  oven  bo  firnily  im- 

j    .:■■■,.■  ■■■ 

be  reiiuiľed  to  separáte  tliem,  as 

in    u    cíisľ    quoted    by    BiguM 

(loe.    cit.,   p.    131),    and     ■■■■' 

a  enté  d  in  fig.  2o'4.     Tlris  impac- 

tion  orulose  i nt.- j  1' n- i. . ■ 

lesa  very  rare.     The  line  of  ir-.n- 

túre  in  rare 

through  the  head  o£  Lho  Ume.  and 

somciimee  the  fracture  is  eomoii- 

natedi 

The  perioateuni  of 
usnally  Icft  untorn  over  n  portkfl 
of  the  periphery,  tlie  seatof  «  bieli 
variea  considerably  in    the  diiľe- 
rent  eases.     In  a  Bp 
possessiou  tlie    untorn    poniun    is 
nearly  an  inch  in  width, 
aituated  at  the  lower  and  pnj£ 
rior  part  ;  in  other  re]  ■ 
U  lijir-.  been  behind, 
ahove,   and  above   and    in    front, 
A  čase   of  complete  pri  - 
of  the  periosteal   alieath  wns  re* 
by  Mayoi-.1     The  patient  was  an  obi  man  who  fell  while  ívulkiojt, 
and  waa  brought    to  the   hoapitnl.     The   clinical  account  is  nry  brief, 
Btatiag  only  tbat  be  preaented  the  well-known  sígns  of  fracture  near  ilic 
lup -ji-.nit,  and  tbat  the  diagnosis  could  be  made  on  aímple  m-i 

ition  of  the  foot.     lt  is  probable,  therefore,  thal  everston  of  the 
limli  waa  marked.     tie  died  iu  a  week.     Onopening  the  joínl  do 
fracture  could  be  aeen,  but  aľter  aeraping  off  the  perioateuni  of  the  ueck 
the  fracture  waa  found  "  iromcdíately  behind  the  head  and  in   the  form 
ofan  almost  imperceptiblefiaaure." 

A    somewhat  similar  čase  is  reported  by  Stanley,'  nnd,  although  the 
appcurs    to    háve    been    rutlier  at  the  junetiou  of  the 
|tioteit.  herc  tocomplete  tlie  subject.      The  patient  waa  I 
i  who  fcll  in  tlie  streut  and  ]  reaented  no  syuiptoms  of  i 
liip  excepl   pain.     íle  died  in  the  fiľtli  week  of  inflamm 

I  he   head  and  neek  of  tbe  bone  were  sawed  thruugb  thľir 
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middle,  and  in  each  portion  a  dark  Hne,  evidently  occasioned  by  tlie  effu- 
sion  of  blood,  was  seen  extending  through  the  bone  at  the  basis  of  the 
neck.  A  fracture  was  discovered  extending  along  this  Hne ;  but  the 
broken  surfaces  were  in  contact,  and  the  synovial  and  fibrous  membráne 
covering  the  neck  of  the  bone  was  uninjured." 

Partial  fractures  were  first  reported  by  Colles,1  but  his  interpretation 
of  the  cases,  which  are  given  with  scanty  details,  was  questioned  by  R. 
W.  Smith  ;  and  in  auother  alleged  čase  reported  by  Adams  the  samé  sur- 
geon  proved  by  maceration  of  the  specimen  that  the  fracture  was  com- 
plete. 

A  more  probable  čase,  although  not  belonging  in  this  class,  is  one  re- 
ported by  Tournel  in  1837,  and  quoted  by  Malgaigne  (loc.  cit.,  p.  43). 
A  man,  83  years  old,  fell  and  was  unable  to  rise.  There  was  no  short- 
ening,  no  crepitation,  nothing  but  pain  in  the  hip  increased  by  the  least 
movement,  swelling,  and  inability  to  move  the  limb.  The  diagnosis 
of  intracapsular  fracture  without  displacement  was  made,  and  Desaulťs 
long  splint  applied.  On  the  28 th  day,  the  pain  having  ceased  and  the 
limb  raaintaining  its  full  Jength,  the  diagnosis  was  changed  to  contusion 
and  the  splint  removed.  A  fortnight  afterwards  there  was  shortening 
and  eversion ;  diarrhoea  ensued,  and  the  patient  died  three  and  a  half 
months  after  the  fall.  The  autopsy  showed  an  incomplete  fracture  be- 
tween  the  base  of  the  neck  and  the  trochanter,  constituting  a  long  crack 
which  ran  down  in  front  and  behind  from  the  digital  fossa  to  points  a 
little  below  the  lesser  trochanter,  which  remaincd  attached  to  the  neck. 
Below  the  lesser  trochanter  was  a  sort  of  bony  bridge  where  the  bone 
had  remained  unbroken.  The  broken  surfaces  were  not  in  immediate 
contact  but  were  united  above  by  an  interposed  reddish,  bony  substance. 

The  shortening  noted  in  this  čase  mušt  háve  been  an  error  of  observa- 
tion  if  the  anatomical  description  is  correct. 

Another  čase  was  reported  by  Wilkinson  King,2  the  patient  was  a 
man  72  years  old,  and  died  on  the  54th  day  of  pneumonia.  No  men 
tion  is  made  of  the  clinical  symptoms.  "  The  neck  of  the  left  thigh  bone 
was  nearly  divided  by  fracture  at  its  narrowest  part.  All  that  seemed 
to  retain  the  fragments  in  union  was  less  than  one-third  of  the  shell 
superiorly  and  anteriorly.  The  head  was  deflected  backwards,  and  the 
buttress  of  the  neck,  which  was  too  thin,  was  driven  into  the  cancelli 
about  a  third  of  an  inch.  The  only  trace  of  new  ossification  is  a  point 
on  the  base  of  the  buttress.  There  is  no  certain  repaireven  of  the  bent 
portion  of  the  shell  above."  The  accompanying  figúre,  which  repre- 
sents  a  section  of  the  head  and  neck,  shows  a  Hne  of  crushing  extending 
nearly  across  the  neck  close  to  the  head.  Considering  the  age  of  the 
patient,  the  extent  of  the  displacement,  and  the  length  of  the  survival,  it 
seems  probable  that  the  fracture  originally  extended  entirely  across,  but 
with  no  displacement  except  an  angular  one  made  possible  by  the  crush- 
ing of  the  tissue  along  the  Hne  of  fracture.  The  nearer  the  apex  of  tlie 
angle  the  less  would  be  this  crushing,  and  the  minimum  at  the  cortical 
layer  might  easily  be  repaired  without  leaving  any  trace. 

1  Dublin  Hosp.  Rep.,  vol.  ii.  p.  334,  Cases  7,  8,  and  9. 
*  Guy's  Hosp.  Reports,  1844,  p.  352. 
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In  an  ínterestíng  čase  that  came  under  tlie  čare  of  Prof.  Iíigelow  (loc. 
cit.,  p.  138)  iv  spírol  fissiire  bcgan  at  a  fracture  cight  inches  bclow  tlie 
trochanter,  "winds  upward  and  inward  to  ehe  front  of  the  bone,  croas- 
in-í  tlie  anterior  interirochanterie  Hne  mhhvay  between  tlie  troehaiitere ; 
ilienee  vcrtically  upward  to  tlie  outer  edge  of  tlie  cartiliigf  ;  tbeOM 
transveraely  across  tlie  top  of  the  neck  to  its  posteríor  surfacc  :  tliem**1 
vcrtically  down  behínd  the  neck  to  a  point  hulf  an  inch  front  the  leasH 
trochanter,  termiiiating  on  the  under  side  of  tlie  neck  lialf  an  inch  from 
tlie  point  where  t!ie  fisaure  crosses  the  intertrochanteric  Hne  in  limit. 
Tlie  elaatío  bony  pediole  thus  formed  allows  a  slight  springing  molion  of 
tlie  he;id,  lnit  maintaina  it  finnly  in  plače." 

Sonie  of  tlie  Freneh  writers  refer  to  caaes  by  Sabatier  and  IIi-ivi  /  de 
Chegoin,  but  I  háve  been  uiinble  to  verify  tliem. 

íSťfttrtiti'm  <'f  tlie  ťfiifíhi/giit,  of  the  head  from  tlie  neck,  has  been  sus- 
peeted  souietinica,  aini  verified  once  by  exam'mation.  Bony  úniou  of  the 
part  takea  plače  between  tlie  seventeeutli  and  twenty-lirst  years,  and  in 
the  ťew  casee  of  freobore  of  the  neck  of  the  femur  that  ocoui  in  patienai 
of  tliiä  nge,  or  younger,  the  queetion  whether  the  fracture  maj  nol  :'.>l- 
low  tlie  epipbyaeal  line  will  nnturally  arise.  Dr.  Haniilton  quotefl  -ií 
enses  in  which  this  injury  was  auspected;  Mr.  llutehinson1  montiona 
three  others,  one  of  tlie  to  having  been  under  hia  mvn  čare :  and  Spítt 
niaiiiŕi.|iioteaonenliserved  by  Sabatier  and  another  by  Verduc,  Tlie  cane 
verilieil  iiy  exaniiiiatii.ni,  i*  reported  in  tlie  Bulletin*  de  I"  Sec\ 
<»<'■/•■■■.  1887,  p.  -83.  Tlie  putient  was  fiťleen  years  ohl,  and  ■■■■ 
over  by  a  wagon.  The  symptómu  were  ehorteniog,  cversion,  mul  inul.il- 
i ty  to  move  the  lirab.  The  patient  died  in  a  few  boars.  Tlie  neparution 
was  complete  along  the  epiphyaeal  Hne,  and  the  head  was  attached  to 
the  neck  only  by  a  strip  of  periostenm  two  milliinctres  wide.  Tlie  peri- 
oatctim  was  stripped  up  on  the  inner  and  lower  part  of  the  neck,  and  tlie 
BUjMllfl  m  tom  at  its  inner  portion. 

Dr.  Johnion*  gives  the  hiatory  of  a  caae  under  tlie  čare  of  Hr.  Wuud, 
which  mar  Káve  been  either  a  aeparation  of  the  epiphysia  or  a  pure 
íutracapsular  fracture.  The  patient  waa  a  gírl  Bixteen  years  ohl,  who 
had  been  caught  between  the  wheela  of  two  wagwis.  The  ťraeHire 
failed  to  unite,  and  at  her  death,  three  years  later,  the  head  and  neck 
MK  finind  very  soft  and  partly  absorbed.  If  tlie  lesion  waa  a  fraeture 
the  čase  deaerves  niention  bceause  of  the  patienťa  youtb. 

The  osnal  ditplacement  ia  oť  the  sbaťt  upward.  and  it  ia  bqi 
aeciniipauied  by  laeeration  of  the  capsule  ;  it  usually  takea  plače  grad- 
uully  during  the  veck  following  tlie  receipt  of  the  injury,  and  rarely 
cxceeds  one  inch,  except  after  tlie  lapse  oť  a  long  periód  of  tinii-.  I 
háve  seen  it  in  one  caae  reach  two  inches  iu  the  course  of  tlie  ROMKj 
month.  If  impaction  takea  plače  the  head  may  be  twisted  abool  its 
axis,  as  in  fig.  ľiti4,  or  there  may  be  some  overlapping,  as  in  ti^.  265. 

Tlie  ij/mpttHM  are  inability  to  raise  tlie  limb  or  to  bear  the  weíghl  of 
the  body  úpon  it,  eversion,  ahortentng,  at  first  slight,  afterwarda  inereaa- 

1  M,-l.  Tím.'-  and  Šantia,  186-J,  i.  p,  1*6, 
•  Diel.  Ku.M'l.i|.ŕli'|ii>',  nrt.  ľni**,.,  |>.  2313, 
»  S.  Y.  Journ»l  of  Meilidiiť,  I-".;.  [■.  :.l»3. 
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ing,  crepitatíon  on  manipulntion,  and  possibly  the  senso  wlicn  thc  límb  ta 
gently  rntatcd  that  the  trochanter  movea  úpon  a  ahorter  rádius  tliau 
usual.     Theac  ayinptoma  will  bo  conaidered  „.    0..r 

more  in  detail  hereafter,  but  a  word  of  cau-  '"  "  "' 

tion  Ja  needed  with  reference  to  two  of  tliem, 
eversion  and  inability  to  uae  thc  limb. 

Invenion  of  tlie  ťoot  baa  been  observcd 
in  not  a  few  cases,  and  in  some  has  lcd  to 
tlie  diagnoais  of  dislocation  and  treatment 
by  extension  witli  pulleys.  A  reniarkahle 
i  ns  tance  of  this  waa  reported  by  Iíevan;'  it 
waa  observcd  in  tlie  body  of  an  obi  woman 
brought  to  the  diasceting-rooni.  Tíierc  waa 
halí'  an  inch  shorlening,  which  coubl  be 
easily  increased  by  preaaure  on  tlie  hcel  to 
one  and  a  half  inches.  The  foot  waa  slightly 
rotated  inward,  and  coubl  be  tnrned  in  that 

directíon  until  tlie  toea  pointcil  directly  back-       imp*et*í  mctan  witMn  im-  ™p. 
ward.     Outwanl  rotation  was  possible  to  tlie         ""'"'  ,s",lllj '  (>,,<'  ''■  ""-■> 
usual  extent.     The  fracturc  was  an  old  one,  and  tlie  neck  was  entirely 
absorbed. 

äímilar  cases  ín  which  the  diagnoaia  waa  verified  by  post-mortem  cx- 
amination  bave  been  reported  by  inany  aurgeona.  In  íštauleyV  čase 
the  patient  waa  a  middle-aged  man,  and  the  injnry  waa  causcd  by  a  ťal  I 
in  the  street,  the  hip  atriking  against  the  curbatone.  Thcre  waa  one 
inch  shortening,  and  invcrainn ;  the  injury  waa  thoujrht  to  be  a  dishiea- 
tion,  and  extcnaion  waa  made.  Tlie  ťracture  waa  obliijuo  aml  entirely 
within  thc  capaule.  In  moat  of  the  caaca  the  cxact  poaitinn  of  the  frac- 
ture  has  rcmained  in  doubt,  and  the  subject,  thercfore,  will  be  referrcd 
to  again  in  thc  scction  on  Symptoma  and  Diagnoaia. 

In  some  caaea  the  patient  has  been  able  to  movc  tbc  limb  ijiiite  freelv 
iromediatety  after  thc  rcccipt  of  the  injury,  and  evcn  to  walk  úpon  it 
with  more  or  leaa  limping  and  pain.  The  followíng  are  aniong  the  most 
markcd  illuatrative  caaea  verified  by  poat-mortem  examination. 

A  feeble,  sickly  woman,3  fifty-aix  y  cára  old,  waa  admitted  to  the  hos- 
pital  with  erysipelas  of  the  left  thigh.  Redness  and  awelting  extended 
down  to  three  inchea  above  the  patella,  and  fluctuation  waa  evident  on 
the  outer  and  upper  part  of  thc  thigh.  The  swclling  had  appcared 
three  daya  before  adinission  to  thc  hoapital,  and  had  been  prcccdcd  by 
rigora.  Three  montha  prcvioualy  ahe  had  fallen  on  ber  luft  side,  and 
from  that  time  she  had  had  a  alight  lialt  iu  walking,  bnt  tlie  injury  had 
not  kept  ber  from  ber  usual  occupationa. 

She  suŕľcrod  mne  k  pain  in  the  thigh,  measurementa  coubl  not  be  made, 
and  the  limited  handling  that  was  possiblc  cansed  no  erepitus.  The 
abscesa  was  punetnred  and  disekarged  freely  until  her  death  on  tlie 
eleventh  day.     Thc  neck  of  the  femur  waa  found  to  be  broken  within 

i  Dublin  Qunrlurly  Med,  Journal,  1SS0,  vol.  ii.  p.  312. 

1  Mini.  t.'liir.  Tranaactiona,  vol.  13. 

»  McTyar,  in  Olasgow  Metl.  Journal,  1331,  p.  52. 
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tbe  capsule,  and  the  abscess  communicated  with  the  joint  through  a  lace- 
ration  in  the  capsule.     No  other  details  are  given. 

Dr.  Wm.  llunt1  reported  a  remarkable  čase.  The  patient,  a  man  26 
years  old,  was  struck  across  the  upper  portion  of  the  left  thigh  and  groin 
by  a  heavy  piece  of  timber  and  fell  to  the  ground.  He  suffered  múch 
pain  all  night  and  camc  the  next  day  to  the  hospital,  travelling  some 
dištance  in  the  cars  and  walking  from  the  station  to  the  hospital,  a  diš- 
tance of  more  than  a  furlong,  with  the  aid  of  a  stick.  The  symptóm* 
were  pain,  eversion  of  the  limb,  shortening  of  half  an  inch,  and  deep 
crepitus.  There  was  a  large  bruise  on  the  upper  and  outer  aspect  of 
the  thigh  over  the  trochantcr  and  the  anterior  superior  spinous  process 
of  the  ilium.  A  pelvic  abscess  formed,  and  he  died  on  the  twenty- 
seventh  day. 

44  The  neck  of  the  femur  immediately  behind  the  head  was  broken 
directly  across,  the  lines  of  fracture  being  completely  within  the  capsule 
of  the  joint. " 

One  of  my  own  patients,  a  man  65  years  old,  fell  down  a  flight  of 
steps,  rose  without  assistance,  walked  to  and  down  the  next  flight,  and 
then  suddenly  found  his  left  leg  powerless.  Two  days  afterwards  I  saw 
him  and  found  half  an  inch  shortening  and  eversion.  He  died  in  the 
third  week  of  erysipelas.  The  fracture  was  almost  directly  transverse 
and  close  to  the  head,  and  a  strip  of  periosteum  one  inch  wide  on  the 
under  side  of  the  neck  remaiued  untorn.  (See  also  the  čase  quoted 
below  from  R.  W.  Smith,  p.  502.) 

liepair. — The  possibility  of  the  repair  of  an  intracapsular  fracture  of 
the  neck  of  the  femur  by  bony  union  has  been  the  subject  of  múch  dis- 
cussion  for  more  than  fifty  years.  It  bega  n  with  the  assertion  by  Sir 
Astley  Cooper  that  union  was  extremely  rare,  and  indced  piactieally 
impossible  in  the  common  form  of  the  injury,  that  in  which  the  perios- 
teum is  torn.  Sir  Astley's  opinion  was  generally  understood  to  be  that 
bony  union  was  impossible  under  any  circumstances,  and  as  šuch  found 
its  principál  opponent  in  Dupuytren.  Subsequent  authors  háve  ranged 
themselves  úpon  one  side  or  the  other  of  the  question,  aceordiug  to  their 
iuterpretation  of  ccrtain  specimens  of  alleged  repair  by  bony  union  pre- 
served  in  public  museums  or  in  the  possession  of  priváte  individuals. 
The  number  of  these  specimens  and  of  reported  cases  is  quite  large, 
probably  between  forty  and  fifty,  and  the  questious  that  arise  conccrning 
tliem  are :  lst.  Has  the  bone  been  broken,  or  is  the  condition  due  oni  v 
to  absorption  of  the  neck  ?  2d.  Was  the  fracture  a  pure  intracapsular 
one  ?     8d.  Is  the  union  bony  ? 

The  first  question  arises  in  only  a  few  cases,  some  specimens  found  in 
the  dissecting  room  without  history.  Sir  Astley  Cooper  refers  to  two 
found  by  Mr.  Stanley  in  one  subject,  and  evidently  considers  it  more 
unlikely  that  a  man  should  break  both  thigh  boues  and  get  well  than 
that  senile  absorption  should  také  plače  in  both. 

The  third  question  arises  only  in  those  cases  in  which  the  specimens 
háve  not  been  examined  thoroughlv  bv  division  and  maceration.  Fibrous 
union  has  sometimes  been  so  close  and  firm  that  it  has  been  thou&ht  to 

o 

1  Philadelpliia  Med.  Times,  October  2(5,  1S72,  p.  49. 
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be  bony.  The  technical  significance  of  these  doubtful  cases  is  quite  dis- 
tinct  froui  their  practical  bearing,  for  the  limb  can  be  made  as  useful  by 
close  fibrous  union  as  by  bony  union,  and  therefore,  even  if  the  latter  is 
considered  impossible  to  be  obtained,  the  inference  that  immobilization 
is  useless  and  treatment  unnecessary  is  unjustifiable. 

The  second  question  is  the  one  that  is  most  difficult  to  be  answered; 
given  a  specimen  with  history  of  fracture  and  bony  union,  where  did  the 
Hne  of  fracture  run  ?  The  answer  to  the  question  is  raade  difficult  by 
the  extensive  absorption  of  the  neck  and  by  uncertainty  as  to  the  originál 
point  of  attachraent  of  the  capsule.  My  impression  is  that  the  import- 
ance  of  the  doubt  has  been  magnifíed  by  the  preconceived  opinion  of 
many  observers  and  writers,  that  union  is  practically  impossible,  an 
opinion  which  lcads  them  to  demand  rauch  more  strict  and  definite  proof 
than  is  ordinarily  required  in  similar  questions.  The  disappearance  of 
the  neck  by  crushing  or  absorption,  or  its  impaction  into  the  shaft  brings 
the  head  close  to  the  trochanters,  and  the  changes  wrought  in  the  ap- 
pearance  and  compactness  of  the  tissue  by  the  process  of  repair  make  it 
difficult  to  de  termíne  the  relations  and  belongings  of  the  parts. 

The  question  is  not  of  sufficient  generál  importance  to  make  it  desir- 
able  to  examine  here  the  testiraony  for  and  against  each  alleged  čase.  I 
quote  the  descriptions  of  five  cases  in  illustration,  two  oť  which,  the 
third  and  fifth,  háve  not  been  quoted  in  the  text  books  and  discussions.1 

Stanley 's  čase.2  A  lad  18  years  old  fell  from  a  cart,  striking  úpon 
his  right  hip.  He  was  unable  to  move  the  limb  ;  it  wás  bent  to  a  right 
angle  with  the  pelvis,  could  not  be  extended,  and  abduction  was  difficult. 
There  was  eversion,  no  shortening,  no  crepitus.  íle  died  three  months 
afterwards  of  smallpox.  The  capsule  was  thickened,  the  ligamentum 
teres  uninjured ;  a  line  of  fracture  extended  obliquely  through  the  neck 
entirely  within  the  capsule  ;  the  neck  was  shortened,  the  head  approxi- 
mated  to  the  trochanter.  The  fractured  surfaces  were  in  close  apposi- 
tion  and  united  nearly  in  their  whole  extent  by  bone.  There  was  an 
irregular  deposit  of  bone  beneath  the  periosteum  along  the  line  of  the 
fracture. 

Swan's  čase.3    Mrs.  Powell,  above  80  years  of  age,  fell  down  Nov.  14, 

1  For  the  convenience  of  thoso  especially  interested  in  the  subject,  I  a<ld  the  follow- 
ing  refereuces  to  the  principál  sources  of  information  concerning  the  ({rtses  and  s  peci- 
mens  :  Med.  Chirurg.  Transactions,  vola.  xiii.  and  xviii.  ;  Sir  Astley  Cooper.  Fracts. 
and  Disloc.  ;  Dupuytren,  Lecons  Orales,  vol.ii.  p.  115  ;  Malgaigne,  Fractures,  vol.  i. 
p.  677  ;  R.  W.  Smith,  Fractures  in  the  Vicinity  of  Joints,  p.  52 ;  Hamilton,  Fracts. 
and  Disloc. ;  Gnrlt,  Knochenbriiche,  vol.  i.  p.  307  ;  Massey,  in  Am.  Jbnrnal  Med.  Sci- 
ences, 1857,  i.  p.  29í) ;  Packard,  in  the  samé,  1867,  ii.  p.  377  ;  March,  in  Trans.  Med. 
Soc.  of  State  of  New  York,  1858,  p.  1ÍU  ;  .lohnson,  in  N.  Y.  Journal  of  Med.  1^57,  p. 
295  ;  Oeo.  K.  Smith,  in  Med.  and  »Surg.  Reportér,  Phila.,  1S(J2,  vol.  vii.  p.  244. 

The  earliest  recorded  čase  with  which  I  háve  met  is  one  quoted  by  Earle  (Practical 
Observations  in  Suriíery,  1^23,  p.  í)7)  from  Christoj)her  Hen  ry  Erndleus,  lielalin  Itint- 
ri*  Anijlic.  H  liatav.  p.  8b",  dáte  not  given,  and  as  the  čase  is  not  referred  to  by  anv 
later  writer,  I  quote  tlie  description  in  full.  '*Talem  fraeturaiii  his  ineis  oculis  vidi 
et  manibus  palpavi  in  cadavere  foMuiiue  nosocomei  nuiliebris  Amstelodamensis  socííjl4 
in  quá  tractu  temporis,  fractura  illa  cervicis  ossis  femoris  dextri  per  callnm  coaluerit 
iterum,  fa»mina  tamen  exinde  per  omnem  a^tatem  ad  mortem  usque  clauda.  (\illns 
ftollicix  latitudine,  mih  ijtso  aijtitť  ma(jno  onsis  femoris  exttilmt^  nnlla  auttm  in  liijamentis  ac 
tentiinibus  musculorum  lusio  r<7  pm-ter  naturalis  constitutio  erat." 

2  Med.  Chir.  Trans..  vol.  xviii.  1833,  p.  256. 

•  Swan  on  Dis.  of  Nerves,  p.  304,  quoted  by  R.  W.  Smith,  loc.  cit.,  p.  50. 
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1824.  Sir  Astley  Cooper,  who  saw  her  soon  after,  believeí  that  there 
was  a  fracture  of  the  neck  oť  the  femur,  although  there  was  no  appreci- 
able  ahorteniug  of  the  limb,  and  oni  y  a  slight  inclination  of  the  toes  out- 
ward,  no  crepitus.  The  patient  dicä  about  five  weeks  afterwards.  The 
fracture  was  found  to  háve  been  entirely  within  the  capsular  ligament, 
and  the  greater  part  of  it  was  firmly  united.  After  section  through  the 
fractured  part,  a  i'aiiit  white  line  waa  perceived  in  one  portion  of  the 
union,  but  the  rest  appeared  to  be  entirely  bone. 

Supposing  tlie  diagnosis  in  this  čase  to  háve  been  correct,  union  in 
five  wceks  can  be  explained  only  on  tlie  supposition  that  the  fracture 
was  without  displaceracnt  and  without  laceration  of  the  perioateura. 

Gurlť  describes  a  specimen  contained  in  the  museum  at  Gicssen(figs. 
2(ití  and  2ňT).  "The  fracture  ríms  oblirpicly  through  the  neck  of  the 
femur ;  in  front  it  is  thrce-fourths  of  an  inch  Írom  the  base  of  the  neck, 


Fíg.  2(ití. 


Fíg.  2IIT. 


posteriorly  a  little  less.  The  head  of  tlie  bone  is  disphiecd  somewhat 
baekward  and  dowinvard,  and  is  nnitcd  by  bone,  although  the  line  uf 
fracture  is  still  visible  in  places. 

línilatoiir'íi  čase.*  A  man,  47  ycars  old,  was  thrown  from  his  liorsc  :  he 
arose  and  walkcd  a  step  or  two,  but  tbc  nttempt  catiscd  great  pain  anJ 
hc  fcll  again.  There  was  shortening  of  the  limb,  cversion,  erepitation. 
Kxtcnsion  was  kept  np  for  two  months.  Threc  months  after  tbc  aeeident 
he  was  able  to  walk  with  a  cane,  aml  subse<piently  recovered  full  use  of 
tlie  limb.      I  [e  died  nine  months  after  the  accident. 

The  capsule  was  fouud  a  litíle  tbiekened,  the  neck  of  tlie  femur 
shortened,  an  irrcgular  line  surronuding  it  and  showing  the  direction  <>f 
the  fracture.  and  a  considľrable  bony  deposit  at  the  hottom  of  the  head 
oť  tlie  femur  and  at  tlie  cxtcmal  ani  posterior  part.  On  section  tlie 
line  oť  union  indicated  by  tbc  callus  was  smooth  and  polished  as  ivory. 


lS2fi,  p.  fil3. 
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The  Hne  of  callus  dcnoted  alao  that  the  bottom  of  tlie  head  of  tlie  femur 
had  bccn  brokeu  at  its  superior  and  posterior  part. 

Cuahing's  caac.1  A  woman,  70  years  old,  fell  úpon  ber  side  while 
reachíng  to  wind  up  a  clock.  There  was  no  obvioua  displacement  but 
the  diaability  was  šuch  as  to  leavc  no  doubt  of  the  exiatence  of  a  frak- 
túre. Slie  was  kept  in  bed  for  two  and  a  half  roonths  with  the  kuee 
flexed  over  two  pillowa,  and  then  began  to  si  t  up  with  tlie  leg  extended. 
Cru telies  were  used  for  six  montlis,  then  a  eruteb  and  cane,  and  tlicn 
for  tlie  last  two  and  a  half  years  she  was  able  to  go  about  the  liouse  un- 
aided;  there  was  no  shorteuing  and  but  little  limping.  During  the 
first  few  weeks  there  was  rnucli  pain  at  tlie  seat  of  tlie  injury  and  in  tlie 
límb,  which  gradually  became  atrophied.  She  died  about  five  yeara 
after  the  accident. 

The  neck  of  the  femur  (fig.  268)  ia  ahort  and  thick,  the  line  of  frac- 
ture  corresponding  nearly  with  the  edge  of  the  articular  cartiiage.  Tlie 
head  of  the  bone  has  been  depressed  so  that  the  neck  is  now  nearly 
trans verše ;  the  head  is  also  bcnt  obliquely  backward  and  dowuward 
towards  the  leaaer  trochanter,  and  tlie  shaft  thus  rotated  outward. 
In  front,  tlie  neck  of  the  bone  projecta  beyond  the  articular  cartilage, 

while  beíuiid  it  ia  buried  beneath  it ;  it  ia  thus 
Fig.  2C8.  impacted  posteriorly  into  the  head,  which  in 

bending   backward   opena  a  fiasure  Slled  in 

front  with  an  irregular  bony  callus. 

Prof.  Bigelow  thinks  that  the  fraeturc  wlien 

reeent  resembled  that  represeuted-  in  fig.  1104, 

Fíg.  SUD. 


Other  apecimens  and  reported  casea  ahow  that  while  complete  faílurc 
of  union  or  scanty  fibroua  union  is  the  rule  ít  is  apparently  due  mainly 
to  the  mobility  of  the  parta  úpon  each  other  or  their  diaplacement.  The 
apecimens  show  that  the  head  can  preaerve  ita  vitality  perfeetly,  that 

1  Bigelow,  the  HIp,  p.  133. 
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the  fractured  surfaces  can  become  united  by  a  firm  fibrous  bond  (fig. 
269),  or,  failing  that,  that  their  tissue  maj  become  ebarnated.  The 
capsule  usually  thickens  and  sometimes  becomes  closely  adherent  to  the 
périosteum  lining  the  neck,  and  thus  obliterates  all  the  outer  portion  of 
the  originál  cavity  of  the  joint.  This  was  the  conditíon  in  two  cases 
reported  by  Colles,1  and  there  was  actuallya  false  joint  between  the 
fragments,  the  surface  of  the  lower  one  being  hollowed  out  to  receive 
the  upper.  Sometimes  the  capsule  ossifies  in  part.  '  The  two  following 
cases  are  quoted  to  show  the  ability  of  the  upper  fragment  to  produce 
granulations  and  to  i  Hus  trate  closc  fibrous  union  without  absorptíon  of 
the  neck.  They  are  both  taken  from  R.  W.  Smith,  cases  59  and  58. 
See  also  his  cases  11  and  10  for  examples  of  eburnation. 

A  man,  fifty-two  years  old,  was  admitted  to  the  Gity  of  Dublin  Hot- 
pital  with  an  intracapsular  fracture  of  the  neck  of  the  femur,  and  died 
of  bronchitis  on  the  sixteenth  day.  Very  little  synovia  was  fonnd  n 
the  hip-joint ;  a  layer  of  lymph  covered  the  entire  inner  surface  of  the  . 
capsule,  was  closely  adherent  to  it,  and  vascular ;  at  several  pointa  it 
adhered  to  the  head  and  neck  of  the  femur. 

The  fracture  was  entirely  within  the  capsule,  passed  in  a  tortooos 
direction  downward  and  outward  to  the  compact  tissue  at  the  under  part 
of  the  neck,  where  it  ran  very  obliquely  downward  and  outward,  thuft 
leaving  connected  with  the  upper  fragment  in  this  situation  a  sharp 
wedge-shaped  portion  of  the  compact  tissue  of  the  bone,  which  over- 
lapped  the  lower  fragment.  The  cervical  ligament  [periosteura]  tom  hl 
front  was  perfect  behind  and  below ;  the  surface  of  each  fragment  was 
highly  vascular,  and  several  shreds  of  lymph  connected  them ;  in  fact, 
a  thin  layer  of  lymph  was  effused  between  the  opposed  surfaces  of  the 
fracture,  on  separating  which  it  was  drawn  out  into  the  thin  and  delicate 
bauds  abovc  mentioned.  The  fracture  in  this  čase  was  caused  by  a  fall 
directly  on  the  most  prominent  extemal  part  of  the  trocha  n  te  r  major, 
and  the  patient  walked  a  few  yards  after  the  receipt  of  the  injury.  The 
foot  was  everted  and  tíie  limb  shortcned  exactly  half  an  inch. 

A  woman,  eighty  years  old,  fell  úpon  her  leťt  hip  while  walking  across 
her  room  and  was  unable  to  rise.  She  was  seen  an  hour  afterwards, 
complained  of  severe  pain  in  the  región  of  the  joint,  and  could  not  move 
tlie  limb  which  was  slightly  inverted,  and  any  attempt  to  evert  it  caused 
great  pain.  A  fracture  of  the  other  leg  that  had  united  with  múch  de 
formity  made  i  t  impossible  to  recognize  shortening  if  it  was  present. 
She  died  eight  weeks  afterwards,  having  regained  some  control  over  the 
limb,  which  remained  inverted. 

The  fracture  was  close  to  the  head  of  the  bone  above,  passed  thence 
downward  and  inward,  leaving  a  portion  about  half  an  inch  in  length  of 
the  under  part  of  the  neck  attached  to  the  head.  The  head  was  dis- 
placed  downward,  overlapping  the  neck  below  and  behind,  and  being 
overlapped  by  it  above  and  in  front  (see  fi'i.  235).  There  was  thus  a 
mutual  impaction  of  the  two  fragments,  and  they  were  further  main- 
tained  in  contact  by  a  dense,  fibrous  tissue,  which  adhered  closely  to  the 
broken  surfaces. 

1  Dublin  Hosp.  Reports,  vol.  ii.  p.  334. 
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In  view  of  the  closeness  of  the  fibrous  union  shown  in  some  specimens, 
of  the  occasional  usefulness  of  the  limb  after  fracture,  and  of  the  great 
uncertainty  of  the  diagnosis  in  raany  cases,  an  uncertainty  that  is  rec- 
ognized  by  all  surgeons,  and  abundantly  tcstified  to  by  thera,  the  prac- 
tical  side  of  the  question  of  the  possibility  of  bony  union  after  fracture 
of  the  narrow  part  of  the  *neck,  and  entirely  within  the  capsule,  is  not 
very  important,  for  the  treatinent,  or  rather  its  duration,  will  depend 
niainly  úpon  the  patienťs  strength  and  generál  condition,  and  the  prog- . 
nosis  will  always  be  guarded. 

There  is,  however,  another  side  to  the  question,  an  interest  in  which 
is  legitimate,  even  if  apparently  without  practical  value.  Even  if  we 
disregard  all  existing  specimens  of  alleged  bony  union,  the  possibility  of 
šuch  union  mušt,  I  think,  be  admitted,  because  of  the  deraonstrated  fact 
that  the  head  preserves  its  vitality,  and  has  shown  its  ability  to  produce 
granulations  and  bone ;  the  former  proved  by  the  exaraples  of  fibrous 
union,  the  latter  by  eburnation  or  condensation  of  its  spongy  tissue. 
More  than  this,  it  has  been  shown  even  that  pieces  of  bone  completely 
detached  may  regain  complete  vascular  connection  and  bony  union  with 
the  piece  from  which  they  háve  been  broken,  and,  therefore,  it  is  proper 
to  assert  that  it  is  theoretically  possible  for  the  completely  detached 
head  of  the  femur  to  regain  connection  with  the  neck,  múch  more  so  for 
one  that  has  preserved  more  or  less  of  its  fibrous  connection.  Fibrous 
union  after  fracture  is  demonstrated  by  several  specimens ;  ossification 
is  merely  the  ultimate  step  in  the  evolution  of  the  granulations  arising 
from  bone,  and  it  has  been  shown  in  the  study  of  failure  of  union,  of 
pseudarthrosis,  that  the  arrest  of  the  process  is  commonly  due  to  lack  of 
imraobilization,  defective  contact,  or  constitutional  peculiarities  of  which 
old  age  is  not  one.  ľrolonged  complete  immobilization  of  a  fracture  of 
the  neck  of  the  femur  is  practically  impossible,  accurate  coaptation  of  the 
fractured  surfaces  is  a  matter  of  chance,  and  the  reason  of  the  habitual 
failure  to  get  bony  union  is  to  be  found  in  the  inability  of  the  surgeon 
to  meet  the  two  principál  indications  of  treatment,  coaptation  and  im- 
mobilization, not  in  any  inability  of  the  tissues  themselves  to  do  the  work 
required  of  them.  The  absence  of  the  enveloping  mass  of  soft  parts 
which  are  found  about  other  fractures,  and  which  contribute  so  efficientlv 
to  their  repair,  constitutes  an  additional  difficulty  in  this  čase,  but  does 
not  make  repair  impossible.  The  history  of  impacted  fractures,  or  frac- 
tures with  crushing,  shows  that  spongy  bone  is  capable  of  repairing  its 
own  injuries  without  aid  from  the  periosteum  or  the  overlying  soft 
parts.  In  the  two  cases  quotcd  at  the  beginning  of  this  section,  Mayor's 
and  Stanley's,  in  which  the  periosteum  remained  entire  and  there  was 
no  displacement,  the  presumption  is  entirely  in  favor  of  the  possibility 
of  repair,  and  it  is  in  šuch  cases  that  the  diagnosis  would  subsequently 
be  most  doubtful,  as  in  Swan's  čase.  The  probability  of  repair  is  greatest 
under  šuch  circumstauces,  and  diminishes  as  the  displacement  increases. 

The  common  result  of  this  fracture  is  permanent  disability,  more  or 
less  complete.  The  patient  is  som^times  bedridden  because  of  the  pain 
provoked  by  motion  and  of  the  generál  feebleness  which  raakes  it  impos- 
sible for  her  to  get  about  with  crutches  ;  or  limited  use  of  the  limb  may 
be  possible  with  the  aid  of  a  cane,  or  its  plače  may  be  supplied  by 
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ť ru telies.  Tlie  foot  remains  everted,  the  limb  shortened.  In  excep- 
riimul  risi's  tlie  patient  nm  y  háve  very  good  use  of  tlie  limb,  even  h  lien 
iinimi  has  ťaíled  entirely,  as  in  tlie  ľnlli.win^  en  ..f  reportod  by  (_iossclin.' 

A  woman,  tíG  years  nld,  received  a  fracture  of  tlie  tliigli  whieh  wa 
treated  simply  liy  rest  in  bud  For  tliree  weeks.  After  Utri  tíme  ihtf 
walked  witb  eriituhea,  and  left  tlie  boapital  seven  weekf  after  ad 
usin^;  nuly  a  cane.  and  able  to  W*lk  fór  Bftaen  mtODtCB  at  a  tiľ 
improvemeut  continued  and  ahe  beenme  able  to  walk  half  an  liour  at  i 
tiuiľ,  still  with  tlie  aid  of  n  cane.  and  was  timsidered,  by  Gosseli 
BXample  of  good  consolidation  aťtcr  a  fracture,  tlie  exaet  position  of 
•rhích,  "hether  intra-  or  extra- capsular.  lie  had  not  ťelt  ahle  to  determine 
pOBitÍTely.  Seven  or  eight  months  later  slic  retiirned  to  tlie  BOSpŕtl] 
aml  díea.  Tlie  satopsy  ehoíred  bd  intrncapsular  fracture,  not  omteá. 
The  fragmente  were  iield  togetlicr  only  by  a  few  strips  of  períosteaa, 
nad  tnoved  apon  cach  other,  formíng  a  paeudarthrosia  resembling  an 
artliro'lial  joitit. 

The  dhiijifixiu  mu./  imitiuľui  will  be  considered  aubsequently  in  con- 
nectiou  with  those  of  fracture  at  tlie  base  of  tlie  neck.  Tlu-r.  m  M 
aigna  absolutely  distinetive  of  fracture  at  the  narrow  |iart  oľ  tlie  neck 
in  eontradistinetion  from  those  of  tlie  base.  The  qucstion  turns  usually 
upon  tlie  eUgrtt  of  certain  aymptoms,  and  upon  probnbilities,  both  of 
whieh  are  untrustworthy  na  aids  in  diagnosia. 

(/')  Praeturet  at  tlie  Bttxeof  th.-  AVer  t  Kxtraeap^ilar  fraemrof). — The 
line  of  fracture  follows  ordiuarily  the  junetion  of  tlie  ueck  and  íhftft 
truíte  clonely,  that  in,  it  coincidee  víith,  tlie  spiral  line  in  front  and  tlie 
intei'-troehanteric  line  heliínd  ae  they  pass  between  the  great  and  lesaer 
troohantero.  It  maj  extend  downward  and  detach  the  lesser  troch&nta 
from  the  inaft,  leaving  it  attaehed  to  the  neck,  or  go  even  lowi 
separáte  a  part  of  the  shaft.  At  its  npper  part  it  may  áeflect  to  either 
si  de,  crossing  tlie  outer  part  of  the  neck  or  traversing  the  upper  part  of 
tlie  great  troebanter. 

In  the  majority  of  caaes  other  Unes  of  fracture  traverse  one  or  both 
timliaiitei-.  spliuiiig  oif  one  or  two  pieces,  UBUally  from  the  poatftriQff 
noriace  of  the  great  trochanter,  or  commŕnuting  it  eompletely.  Mal- 
gaigne  tbought  simple  fracture,  division  into  only  two  fragmente, 
excecdiugly  rarc :  tlie  only  čase  of  wliich  he  knew,  exeluding  tw 
whieh  tlie  fracture  crofsed  tlie  trochanter  honzotitally,  was  one  deseribed 
by  R.  W.  Smith  (loc,  cit.,  Čase  ;J4),  and  as  even  in  tliia  two  fragment! 
■re  broken  offthe  trochanter  behínd  it  is  evídent  that  he  beltevM 
siderable  coinniinution  to  be  the  rule.  llamilton  refere  to  t  vo  siuii- 
lar  apecŕmena,  one  in  ltr.  Miitter's,  the  otlier  in  Dr.  Neilľa  oolleotion 
and  in  ono  of  the  six  autopsies  to  whieh  I  referred  above  tliere  was  no 
splintering,  and  in  anotber  tlie  fracture  was  altnost  identical  with  tlie 
ipioted  by  Malgaigne  from  Smith.  The  tirst  of  these  two  speciuiens  waa 
preaented  to  tlie  New  York  ľathological  Society,  in  Jautiary  or  Feb- 
ruary,  1S79. 

Tho  comnion  fracture  is  that  iu  wliich  the  neek  is  bent  baoku 
erushing  of  tbc  posterior  part  or  penetratiou  of  the  neck  ÍOtO 

'  CllDiiue  ChinirgiĽiílB,  vol.  i.  p.  3(W. 
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chanter.  Prof.  Bigelow1  directed  eapecial  attention  to  this  bending  back- 
ward  and  impaction  (fig,  270)  aa  the  important  features  of  tlie  most 
common  form  of  fracture  in  this  región,  the  aymptoms  of  whicli  are  pain 
and    tenderneaa,  disability,  ahortening   and   eversion,  liowever   slight, 

Fig.  270. 


abaence  of  crepitua,  and  rotation  of  the  trochanter  about  tlie  head  of  the 
bone  aa  a  centre,  and  h. c  described  the  diaplacement  aa  a  rotation  of  the 
head  and  neck  backward  and  downward  úpon  the  portion  of  the  antcrior 
wall  corresponding  to  the  spiral  Hne  nniting  the  trochantera  as  úpon  a 
hingc.  This  diaplacement  accounts  for  the  eversion  aud  slight  short- 
ening. 

A  certain  amount  of  misapprehension  has  resulted  from  the  uae  of  the 
wonl  impaction.  Impaction,  in  the  aenae  of  penetration  and  fixation,  is, 
I  think,  comparatively  uncommon  ;  while  cruahing,  with  or  witbout  pene- 
tration  or  mucb  aplitting  of  the  trochanter,  ie  the  rule.  The  penetration 
or  crushing  may  be  limited  to  the  poaterior  part  (thia,  as  has  been  said, 
is  the  most  common  condition),  or  the  neck  may  turn  úpon  its  upper  por- 
tion, making  that  the  hinge,  and  aink  ita  anterior,  poaterior,  and  lower 
walls  in  to  the  aubatance  of  the  trochanter  (fig.  271),  or  the  neck  may 

1  Tlie  Hip,  p.  118,  and  Boston  Mod.  and  Surg.  Journal,  vol.  92, 1675,  pp.  1  and  29. 
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(Eg.  275),  The  sxtoat  of  thc  splitting 
a  to  be  imlepenilent  of  toeforoe  tlint 
causcd  tlie  Eŕaetnro,  axtenaire  comminution 
r  eometímea  prodocod  by  a  simplc-  fall 
vfaile  WÉiikínjí.  aa  ia  Sg,  276,whieh  iadrawn 
d  ona  of  my  own  Bpeoimena. 
In  a  few  casos  tlie  anguhw  diaplaeemant 
of  tlie  neck  has  heen  in  the  oppomte  direa- 
ton,  -<>  rimt  the  limb  bae  been  rotated  in- 
wanl  instead  of  outtrard,  R.  W.  Smith 
.  cit,,  p.  128)  deacribee  ono  sneh  epeci- 
Mo,  and  Bigetow  |  loo,  cit.,  p.  128  I  an- 
'ilii.'ľ.  In  b  number  of  oases  inveraioo  haa 
existtd  wln.n  the  fragmente  wete  pot  mter- 
ocked. 
Partia! ,  incomplafce  fracturo  was  aaserted 
Adama1  ba  be  coilili.hu.  Be  thoaghl  tbat 
on  the  troohanter  tended  to  cularge 
the  itferior  aogle  between  the  neok  and  tlie 
ehaft,  tu  bring  the  two  umní  oearlv  into  !ine, 


awl  tinis  uanead  n  fractnre  or  urnck  oí 
Ehe  lower  irall  of  the  neck,  and   tbat 

•    ťľ.irtuiv     lii.'Ciinii-     <-.im|i!i  C-     m    ľni,. 

wqnenoe  oť  aítempta  to  ose  the  límb  wi 
ofthe  oontnwtion  of  tlie  tnnaoles.  Tbís 
theory,  whioh  Beeme  to  háve  made  stým 

prevod  íncorreet.     The  only  knov.ii  in.9tani:es  of  partia)  fracture  háve 
>een  quoted  in  the  preei-lin;;  s<-'.-t i ■  i:i .  ].:i.: 

The  uommon  symptoms  are  inability  to  move  tlie  limb,  looal    nais, 
■  v.  r  in,  and  shortening  more  or  lesa  markud,  and  crepitue  eometímea 

'  Dublin  Had.  Journal,  rol.  >■,  1888,  p.  220. 
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ti)  1)0  fclt  on  rotation  or  extension.  They  will  be  described  in  detail 
tu  a  Mul>H(M|u«nt  sootion,  as  will  ako  tho  prognosia  and  treatment. 

llrj>a!r.—h\  most  cascs  bony  union  takes  plače,  and  indeed  the  pro* 
tliurtioii  of  huno  in  oftcn  cxcossive  (fig.  277)  and  interferea  with  the  aub- 
MMpiout  umu  of  the  Hrab.  In  ono  of  Smith's  cases  (loo.  cit.,  Čase  51), 
frnutitľo  with  ponotration,  the  fragmente  were  movable  úpon  each  other 
but  could  not  bo  aeparatod  becauae  of  the  new  bone  which  had  grown 
from  the  outor  fragment  and  enveloped  or  interlocked  the  end  of  the 
iimer  ono.  The  average  periód  of  time  thought  to  be  sufficient  for  coa- 
Holidatton,  ha*  been  ostinmted  at  from  forty  to  fifty  days. 

Symitomh  of  KKAinruuB  of  tuk  Nkck  of  the  Femur. — The  symp- 
tómu of  tho  fraoture  and  the  signs  úpon  which  the  diagnosis  most  be  made 
ineludo  not  only  the  uaual  objective  and  subjective  symptoms  of  fracture 
hut  nlao  tho  hiatorv  of  the  čase,  the  náture  and  especially  the  alight  de- 
grvo  of  the  violonee  which  so  often  characterizes  this  injury. 

/iifirf  Vrťwiv  with  Function. — As  a  rule  the  patient  ia  unable  to  dm 
tho  límb,  and  ho  is  not  inerely  unable  to  bear  his  weight  úpon  it  but  he 
oannot  oven  move  it  in  bod.  Exceptions  to  this  hare  been  already  men- 
tionod,  and  it  i*  not  particularly  uncommon  to  see  patienta  vho,  while 
lying  on  tho  haek,  oan  slowly  flox  the  thigh  úpon  the  pelvis  either  br  ita 
muselo*  alone  or  with  the  aid  of  the  hands,  but  they  cannot  raise  the 
foot  from  tho  bod*  the  knee  bends  at  the  samé  time  and  the  foot  is 
drawn  up  towards  the  Uvi  v.  Most  authors  háve  mentiooed  casesin 
which  tho  pationt*  háve  walked  for  longer  or  ahorter  distances  imme- 
diatoly  aftor  tho  injury%  and  in  which  the  existence  of  a  fractur*  has  sob- 
ao^nently  bccome  verv  elear.  Thus.  Sabatiei1  deseribes  two»  Ifesanh*  is 
said  to  ha\c  sovu  soveral  and  to  havo  published  one*  and  Boyei*  de- 
seribes  ono  in  *hich  tho  patient  walked  with  the  aid  of  a  cane  for  seve- 
rmi days.     This  is  very  exceptional,  and  it  is  sufficient  to  bear  the  f«*i- 

bili:\  m  roind  to  a\oid  tho  error  of  tuferrins  *hat  a  fracture  cannot  be 

» 

ť?Y>ov.:  iwause  t:*.e  t  a:iťv.:  :s  or  has  been  ab!e  to  use  the  limb. 

ť  o  **vťos;:e  orrvr*  :':■..*:  «xť  suv  rosili:*  a  fnetune  :o  exist  because  tfce 
*;::■'.■  V.as  Vec  v.  disÄľ.o-.i  v  v  a  ťa",  oa::  Ve  eas:Iv  nado.  tecans*  a  síxsiie 
y  x*:  ...>w.  u'ay  oav.s;'  í\ťľs:.x"  o  f  :hc   ":mb  as  wel.  as  eoc:  tuksis  ar>l 

«  m 

^^  v  _,  ,\.    I     ».      >.  ..  í.     vA>o   .Ta v  ,«..ľv     v.A.»x>     »ííO     v-4k.C>     >»  —C  .vaiff   4 

»  ■        * 

:  .-  - .       v  *  :>o  r  *  a  : : : . .  ,'  ť  :I .  o  :í  >í  ť?  r  a  :\-  ■  -.1*  vs  w  Ľ  asake  ii*  íía^z.-: 


}s     ..  *.<  a'-*a\s  v^sív.:.     I:  :>  usua!>  slí^č:*  or  e^n  ai<s«i.  wi<a 

o    :•■.:  .s  a:  r.su  ':.-.:  .s  rv*  :.-."v  ť\>r::<^;  :  v  **¥•  *I:jí3  cv>cjs^i5ca:ed 

^  «  ■» 

ta      »  ^ 

< . ...      ;■.„>•  «*.- s>  ^ **:  ■*.:.■  :.:  í  ;  ■  ■ :  ;  :*  :j -?  irc* *  ie5^:is  a  Tarť-ľi- 
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the  patient  lies  úpon  his  back  the  affected  limb  appears  shorter  than  the 
other,  everted,  and  slightly  flcxed  and  abducted,  and  conveys  an  impres- 
sion  of  helplessness  thatis  often  very  striking.  The  upper  portion  of  tlie 
thigh  is  swollen  in  front  and  on  the  outer  side,  and  ecchymoses  appear 
after  a  day  or  two. 

Eversion  may  bo  so  marked  that  the  foot  rests  entirely  úpon  its  outer 
border  as  the  patient  lies  úpon  the  back.  In  other  cases  i  t  is  so  slight 
that,  as  Prof.  Bigelow  has  pointed  out,  i  t  is  best  recognized  by  compar- 
ing  the  extent  to  which  the  two  feet  can  be  inverted. 

In  exceptional  cases  the  Hrab  is  inverted;1  it  is  either  found  so  on  the 
first  examinatiou2  or  i  t  becoraes  so  after  a  day  or  two  ;  Desault  estimated 
the  frequency  of  this  symptóm  at  one-fifth  of  all  cases  ;  in  00  cases 
tabulated  by  Smith  eversion  is  notcd  33  times,  and  inversion  7  times,  in 
1  it  is  said  there  was  no  rotation  to  either  side,  and  in  the  remaining  19 
the  symptóm  is  not  mentioned. 

The  cause  of  the  eversion  is  probably  almost  always  mechanical :  it  is 
simply  the  effect  of  gravity  acting  úpon  the  limb  under  clianged  condi- 
tions  of  support.  It  is  favored  by  angular  displacement  of  the  neck  of 
the  bone  when  accompanied  by  impaction  and  fixation.  On  the  other 
hand,  eversion  has  been  observed  in  cases  of  simple  contusion,  and  in 
others  of  fracture  in  which  there  was  no  displacement  of  the  fragments, 
no  ruptúre  of  the  periosteum  even,  and  consequently  no  loss  of  support. 
When  one  lies  úpon  his  back  a  distinct,  although  slight,  efľort  is  required 
to  keep  the  toes  upright ;  the  natural  tendency  of  the  limb  is  towards 
eversion,  particularly  if  the  knee  is  slightly  flexed,  and  this  tendency 
which  is  increased  by  anything  that  diminishes  the  activity  of  the  mus- 
cles  mušt  be  taken  into  account  in  those  obscure  cases  where  the  diag- 
nosis  lies  between  a  contusion  and  a  fracture.  The  claim  that  eversion 
is  due  to  contraction  of  the  external  rotators  cannot  be  substantiated ; 
the  single  fact  that  eversion  becomes,  if  possible,  even  more  marked  after 
death  is  sufficient  to  show  its  incorrectness. 

Tlie  cause  of  inversion  is  not  so  clear.  Smith  attributes  it  to  the 
position  of  the  fragments  relative  to  each  other,  and  says  that  in  all  the 
cases  of  inversion  which  he  was  able  to  examine  post  mortem  he  found 
the  lower  fragment  in  front  of  the  upper  one.     This,  however,  does  not 

1  According  to  Sabatier  and  Lonis  (Mém.  de  la  Société  de  Chirurgie,  vol.  iv.  1768,  p. 
632  and  653)  Ambroise  Pare  was  the  tirst  to  recognize  tlie  possibility  of  fracture  of  the 
neck  of  thefemur,  and  it  is  singulár  that  in  his  first  čase,  supposed  for  two  day  s  to  bo 
a  dislocation,  the  limb  was  inverted.  The  patient  was  an  old  woman  and  the  fracture 
was  recognized  by  the  erepitation  produeed  by  attempts  toreduce  the  supposed  dislo- 
cation. Sabatier  and  Lonis  looked  úpon  thestatement  that  the  limb  was  inverted  as 
an  error  of  observation  or  as  meaningonly  that  the  foot  was  hold  nearer  the  other  leg 
than  the  knee  was,  or  as  an  error  of  the  copyist.  On  the  strength  of  this  statement 
by  Pare  inward  rotation  of  the  limb  seems  to  háve  been  considered  a  classical  symp- 
tóm of  fracture  of  the  neck  of  the  femur  for  more  than  a  century. 

4  While  these  pages  were  going  through  thepress  I  received  fromProf.  W.  J.  Conk- 
lin,  of  Day  ton,  Ohio,  an  interesting  account  of  a  čase  observed  by  him  and  published 
in  the  Columbus  Medical  Journal,  November,  1882,  in  which  marked  inversion  was 
present  and  persisted  uiitil  the  patienťs  death,  four  weeks  after  the  accident.  The 
patient  was  a  woman  84  yearsold,  and  tlie  fracture  was  caused  by  a  fall  from  the  stool 
backward  úpon  the  trochanter.  The  post-mortem  examinatiou  showed  an  impacted 
fracture  at  the  base  of  the  cervix  femoris. 
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always  explain  the  symptóm  when  the  fracture  is  of  the  narrow  part 
of  the  neck,  intracapsular,  as  in  Stanley's  čase  quoted  above  (p.  497), 
although  it  may  do  so  in  some,  as  in  the  čase  observcd  by  Goyrand1 
where  the  neck  had  slipped  behind  the  head  and  was  fixed  between  it 
and  the  capsule. 

The  diagnostic  value  of  the  posture  of  the  limb,  as  regards  eversion 
or  inversion,  is  not  very  great,  for  inversion  is  a  symptóm  that  needs,  as 
it  were,  to  be  explained  away,  and  eversion  may  be  due  to  a  siniple  con- 
tusion.  It  is  important,  therefore,  that  the  exact  náture  and  extent  of 
the  rotation  should  be  determined,  and  the  sources  of  error  are  that  an 
eversion  which  is  only  apparent  may  be  thought  to  be  reál,  and  that  it 
may  be  purely  passive  and  accidental,  the  limb  taking  and  keeping  the 
inverted  position  quite  as  readily. 

In  order  to  estimate  the  degree  and  persistence  of  the  eversion  the 
patient  should  be  placed  flat  úpon  his  back  with  the  thigh  and  leg  ex- 
tended.  A  comparison  with  the  other  foot  will  then  show  the  degree  of 
the  eversion,  and  gentle  efforts  to  rotate  the  limb  will  show  to  what  ex- 
tent and  in  what  manner  the  moveraents  are  rcstricted. 

Shorteninij  of  the  limb  is  produced  either  by  alteration  of  the  angle 
between  the  shaft  and  the  neck  or  by  overriding,  and  may  vary  in  extent 
from  a  small  ťraction  of  an  inch  to  two,  three,  or  even  four  inches.  It 
may  be  present  and  at  its  maximum  immediately  after  the  accident,  or  it 
may  be.  absent  at  first  and  appear  gradually  or  suddenly  after  the  lapse 
of  a  few  hours  or  days,  or  may  inerease  gradually,  or  suddenly.  It  is 
usually  held  that  when  the  fracture  is  of  the  narrow  part  of  the  neck 
(intracapsular)  the  shortening  is  absent  or  slight  at  first,  inereases  more 
or  less  gradually,  and  never  exceeds  one  and  a  quarter  inches,  and 
inradual  inerease  in  the  amouut  of  shortening  is  claimed  bv  some  to  be 
pathognomonie  of  this  variety  of  fracture.  These  statements  are  truc 
only  as  an  expressiou  of  the  average  condition ;  in  exceptional  intra- 
capsular cases  the  shortening  may  exceed  this  amount,  and  in  fractures 
at  the  base  of  the  neck  it  may  inerease  gradually  in  the  samé  manner. 

In  measuriug  the  limbs  čare  mušt  be  taken  to  háve  them  form  the  samé 
angle  with  the  pelvis,  that  each  is  in  the  sarae  position  of  extensiou  and 
abductiou.  If  the  injured  limb  cannot  be  brought  parallel  to  the  medián 
line  oť  tlie  body  the  other  mušt  be  abducted  to  the  samé  degree.  To 
insnre  this  svmmetrv  it  is  well  to  stretch  a  cord  downward  at  risht 
angles  to  and  from  the  centre  oť  another  cord  stretched  between  the  two 
anterior  superior  iliac  spines,  and  then  to  plače  the  ankles  at  e<jual  dis- 
tauces  from  it  and  as  near  to  it  as  is  convenient.  The  measurements  are 
usually  made  between  the  anterior  superior  špine  of  the  ilium  and  the 
external  malleolus. 

Another  method  of  recognizing  shortening  and  of  measuring  its  extent 
is  ono  recoinmended  by  M  r.  Hry  aut,  a  moditication  of  the  foriner  one  of 
measuring  the  dištance  between  the  top  oť  the  trochanter  and  the  erest 
oť  tlie  ilium.  The  originál  method  eontained  a  possible  source  of  error 
in  the  oceasional  displacemeut  oť  the  trochanter  backwards  which  lírings 
it  into  line  with  a  higher  part  of  the  eurved  erest  of  the  ilium,  and  tlius 

1   Pkt.  KiiovcloiHMliqiio,  Art.  Cufosť,  p.  239. 


FRACTU1ÍE9    OF    THE     XECK    OF    THE     FEMCK. 


511 


the  elevation  of  the  trochanter  would  Dot  necessarily  be  accompanied  by 
a  diminution  of  tlie  dištance  measured.  Thcrefore,  instead  of  mcasur- 
ing  to  tlie  ereat  of  tlie  ilium,  M  r.  Bryant  raeasures  to  the  transverse 
vertical  plané  passing  through  the  anterior  superior  apinoua  procesaea. 
Thus,  in  figúre  27$  a  e  represents  the  vertical  plané  pasaing  through 


Fig.  278. 


theae  processes,  and  b  is  the  top  of  the  great  trochanter.  In  fracturc 
of  the  neck  with  shortening  b  ia  broughi  nearer  to  c,  The  samé  čare 
mušt  be  tak  e  n  to  háve  the  limba  in 

symmctrical  poaitiona,  and  I  havc  p;g.  079. 

found  it  convenient  to  mark  the  ver- 
tical plané  by  piacing  a  small  stick 
or  pencil  upright  beside  the  pelvia 
and  in  Hne  with  the  processes  and 
then  to  measure  the  dištance  be- 
tween  it  and  the  trochanter. 

Another,but  lesa  accurate  method 
of  recognizing  the  elevation  of  the 
trochanter  ia  to  find  its  position  with 
reference  to  "  Nélaton's  line,"  the 
líne  taken  by  a  cord  stretched  be- 
tween  the  tuberoaity  of  the  iachium 
and  the  anterior  auperior  špine  of 
the  ilium.  Under  normál  conditions 
thia  line  crosses  the  top  of  the  tro- 
chanter when  the  thigh  is  siightly 
flexed  on  the  pelvís. 

Attention  has  been  called  by  Dr. 
Allis  to  an  effect  of  this  shortening 
which  can  be  easily  nscognized ;  the 
relaxation  of  the  fascia  lata  be- 
tween  the  ilium  and  the  trochanter 
(fig.  279). 

The  shortening  can  sometimes  be 
overcome,  entircly  or  in  great  part, 
by  gentle  traction  úpon  the  limb 
combined  with  enough  rotation  in- 
ward  to  correct  auch  everaion  aa 
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may  exist.  I  think  the  dread  of  separating  impacted  fragmente  by  «• 
tension  has  been  somewhat  exaggerated.  The  penetration  is  timos- 
verse,  and  longitudinal  traction  that  is  not  violent  enough  to  canse  mach 
pain  cannot  do  more  than  change  the  angle  at  the  junction  of  the  neck 
and  shaft,  it  does  not  separáte  the  fragmente  from  each  other  Rotatorj 
movemcnts  communicated  to  the  limb  are  more  likely  to  do  harm,  as  U  ako 
šuch  lack  of  support  as  will  allow  the  eversion  and  shortening  to  be  increased, 

Crepitation  is  occasionally  perceived  duríng  the  manipulation  of  the 
limb,  either  in  extension  or  rotation,  or  on  pressure  behind  the  trochanter, 
but  it  is  far  from  being  a  constant  sign,  either  because  of  impaction  or 
of  8plintering  that  leaves  the  pieces  too  loosely  connected  to  prodnce  it 
The  sign  is  one  that  should  not  be  repeätedly  sought  for ;  in  the  casea 
that  are  really  obscure  it  is  highly  improbablo  that  it  can  be  obtaíned, 
and  in  the  others  it  is  not  needed.  It  was  long  ago  noticed  by  Sabatier 
that  thosc  patients  who  had  been  persistently  handled  at  the  first  examina- 
tion  showed  the  most  severe  inflammatory  reaction  and  furnished  mostof 
the  fatal  cases. 

Among  other  signs  which  may  be  present  are  enlárgement  of  the  greai 
trochanter  when  it  has  been  split  or  comminuted,  change  in  ita  dištance 
from  the  medián  Hne  of  the  body,  change  in  the  centre  of  rotation  of  the 
limb,  and  change  in  the  depressibility  of  the  outer  portion  of  Scarpa'i 
space. 

The  enlárgement  of  the  trochanter  in  conseqnence  of  its  having  been 
split  by  the  outer  end  of  the  neck  is  sometimes  very  marked  and  easily 
recognizcd  when  the  soft  parta  are  not  swollen  by  grasping  it  between 
the  thmnb  and  fingers.  In  two  cases  reported  by  Stanley1  a  portion  of 
the  trochanter  was  broken  off  behind  and  drawn  backward  towards  the 
sciatic  notch,  suggcsting  by  its  position  and  shape  that  it  might  be  the 
dislocated  head  of  the  femur. 

The  dištance  between  the  outer  face  of  the  trochanter  and  the  medián 
Hne  of  the  body  may  be  increased  or  diminished,  but  the  change  is 
seldom  verv  marked  and  is  difficult  of  aceurate  determination.  It  is 
easier  to  prove  that  it  ought  to  exist  on  theoretical  grounds,  than  to  re- 
cognize  it  if  actually  present.  If  the  neck  is  driven  into  the  trochanter 
the  dištance  of  the  trochanter  from  the  cotyloid  cavity  is  diminished  by 
the  aniount  of  the  penetration  ;  if,  on  the  other  hand,  there  is  no  pene- 
tration  or  erushing  and  the  displacement  is  an  angular  one  in  the  vertical 
plané,  the  bone  being  pushed  up  until  the  angle  at  the  junction  of  the 
neck  and  shaťt  hecomes  a  right  angle,  the  dištance  is  inereased  because 
the  neck  then  stands  direetly  out  from  the  body  instead  of  being  inclined 
downward  ;  and  thirdly,  in  conibinations  of  penetration  and  this  angular 
displacement  the  two  changes  mayneutralize  each  other  in  whole  or  in  part. 

In  iirmly  impacted  cases  with  but  little  shortening  or  eversion  the 
trochanter  sometimes  appears  exceptionally  prominent,  and,  according  to 
H.  \V.  Smith,  this  prominence  of  the  bone  becomes  very  marked  when 
the  patient  is  supported  in  the  upright  position,  but  ordinaríly  the  región 
is  flattcued  and  the  trochanter  appears  to  be  sunken,  displaced  inward 
and  backward. 

1  Med.  Chirurg.  Transactions,  vol.  xiii.  p.  504. 
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Rotation  of  the  troch anter  úpon  a  shorter  rádius  than  usual  is  another 
symptóm  found  in  the  text-books  but  not  at  the  bedside.  Theoretically, 
if  the  lever  úpon  which  rotation  is  made  is  broken  a  new  centre  is  formed 
at  the  seat  of  fracture  or  the  rádius  is  shortened  by  irapaction.  Nothing 
could  be  sirapler  or  more  accurate  in  theory,  but  in  practice  it  is  beset 
with  difficulties  that  make  it  worthless  as  a  sign,  for  it  is  recognizable 
only  in  cases  where  the  diagnosis  cannot  be  in  doubt. 

It  is  practically  impossible  to  telí  by  pressing  the  finger  against  the 
outer  face  of  the  trochanter  whether  it  rotates  úpon  a  long  or  a  short 
axis,  for  the  range  of  permissible  motion  is  too  limitcd  to  make  it  possi- 
ble  to  recognize  the  sharpness  of  its  curve.  In  cases  of  fracture  with 
crushing  of  the  neck  and  when  the  shaft  lies  unconnected  with  the  re- 
mainder  of  the  ncck  and  the  head,  rotation  of  the  limb  takes  plače  about 
the  longitudinal  axis  of  the  femur,  the  centre  of  motion  is  within  the 
shaft,  not  outside  of  i  t  in  the  cotyloid  cavity,  and  this  can  sometimes  be 
recognized  by  pressing  the  finger  against  the  posterior  face  of  the  tro- 
chanter and  rotating  the  limb  gently.  Instead  of  rising  from  the  finger 
tlie  bone  may  be  felt  to  slide  over  it. 

The  change  in  the  depressibility  of  Scarpa's  space  is  signalized  by 
Ilennequin1  as  a  valuable  diagno3tic  symptóm.  Under  normál  conditions 
the  fingers  can  be  pressed  deeply  into  the  limb  in  the  outer  portion  of 
Scarpa's  space,  but  when  the  neck  of  the  femur  is  broken  this  depressi- 
bility is  reduced  in  varying  degrees,  apparently  by  the  angular  displace- 
ment  (with  the  apex  directed  forward)  which  takes  plače  so  comrnonly 
at  the  junction  of  the  neck  and  shaft.  The  samé  condition  was  described 
by  Laugier2  as  a  sort  of  bony  tumor  to  be  felt  on  the  outer  side  of  the 
great  vessels  an  inch  or  two  below  Pouparťs  ligament,  slight  pressure 
úpon  which  was  painful. 

Diagnosis. — In  most  cases  the  existence  of  a  fracture  of  the  neck  of 
the  femur  can  be  readily  determined  and  sometimes  its  variety  can  also 
be  easily  recognized,  but  in  others  the  main  character  of  the  injury  is 
very  obscure,  and  in  a  large  proportion  of  cases  it  is  simply  impossible 
to  say  whether  the  fracture  is  intracapsular  or  extracapsular,  of  the 
narrow  part  of  the  neck  or  of  the  base  of  the  neck.  This  difficulty  is 
recognized  by  all  practical  surgeons  and  finds  expression  in  some  sur- 
gical  works,  although  the  text-books  still  preserve  the  distinction  between 
the  two  forms  and  lay  down  rules  for  their  recognition.  Gosselin3  says 
"  a  rigorou8  diagnosis  between  extra-  and  intra-capsular  fractures  is  both 
impossible  and  useless."  Mr.  Bryant4  says  "  the  old  division  of  intra- 
and  extracapsular  fractures  is  as  unscientific  as  it  is  impracticable  ;"  and 
Agnew5  "  to  recognize  clearly  a  fracture  through  the  neck  of  the  femur, 
or  to  assert  with  positiveness  that  šuch  a  fracture  is  present  is  often  a 
matter  of  no  sraall  difficulty,  and  occasionally  one  of  impossibility  ;"  and 
Hamilton6  u  the  diagnosis  between  these  two  varieties  of  fracture  is  often 
impossible  during  the  life  of  the  patient." 

1  Des  Fractures  d  u  Fómur,  p.  700. 

2  Dict.  Encyelopédique,  art.  Cuisse,  p.  507. 

8  Clinique  de  la  Charite,  vol.  i.  p.  34ti.  *  Loc.  cit.,  p.  841. 

8  Loc.  cit.,  vol.  i.  p.  941.  *  Loc.  cit.,  p.  425. 
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When  the  symptoms  described  above  are  clearly  marked,  when  tbere 
is  the  history  of  a  fall  followed  by  complete  loss  of  power  in  the  limb, 
with  shortening,  eversion,  crepitation,  pain  at  the  hip,  and  elevation  of 
the  trochanter,  there  can,  of  course,  be  no  doubt, —  the  neck  of  the 
feraur  is  broken.  But  when  the  limb  is  not  entirely  powerless,  when 
the  shortening  and  eversion  are  slight,  perhaps  cven  doubtťul,  when 
crepitation  is  not  felt,  when,  in  short,  there  is  no  single  positive  sign, 
the  only  course  is  to  withhold  the  judgment,  and  wait  for  time  to  make 
the  diagnosis  clear.  If  the  injury  is  only  a  contusion  the  recovery  will 
be  prompt  and  not  marred  by  lameness  ;  if  it  is  a  fracture  the  more  posi- 
tive signs  may  appear  as  the  tenderness  and  swelling  subside,  shorten- 
ing and  eversion  will  probably  becorae  evident,  the  patient  will  be  unable 
to  bear  his  weight  úpon  the  limb  for  several  weeks,  and  he  will  probably 
walk  always  with  a  limp. 

The  examination  should  be  directed  first  to  the  history  of  the  čase, 
then  to  the  funetions  of  the  limb,  then  to  its  attitude  and  length,  the 
condition  and  height  of  the  trochanter,  and  the  depressibility  of  Scarpa's 
space.  If  any  doubt  then  remains  tlie  limb  may  be  gently  rotated,  in 
order  to  judge  of  the  degree  of  eversion  and  of  its  mobility,  to  elicit 
crepitation,  and,  if  desired,  to  estimate  the  rádius  of  rotation. 

A  possible  source  of  error  in  the  existence  of  a  former  fracture,  or  of 
a  deforming  or  dry  arthritis,  to  which  a  fresh  contusion  has  just  been 
superadded,  mušt  be  borne  in  mind  when  the  history  of  the  čase  is 
inquired  into. 

Dislocation  is  eliminated  in  čase  of  eversion  by  noting  the  absence  of 
the  head  of  the  femur  from  the  pubic  región.  The  only  dislocation  that 
is  characterized  by  eversion  and  shortening  is  dislocation  úpon  the  puhes, 
and  in  it  the  head  of  the  bone  can  be  very  readily  felt.  The  cxelusion 
of  dislocation  backward  úpon  the  ilium  in  čase  of  fracture  with  inver- 
sion  of  the  limb  is  more  difficult.  In  dislocation  the  limb  is  more  fixed, 
it  is  adducted  and  flexed,  the  head  of  the  femur  can  be  felt  posteriorly, 
and  its  absence  from  the  cotyloid  cavity  may  be  rccognized  by  palpatiou. 
In  fracture  the  inversion  may  give  plače  to  eversion  after  traction  upuii 
the  limb. 

Fracture  of  the  acetabulum  with  penetration  of  the  head  of  tho  fcmnr 
into  the  pelvis  has  usually  been  mistaken  for  fracture  of  the  neck  of  the 
femur.  Tho  means  of  diagnosis  has  been  mentioned  in  the  preeeding 
chapter.  The  mistake  is  comparatively  unimportant,  since  the  treatment 
is  the  samé  in  the  two  cases. 

With  reference  to  the  difľerential  diagnosis  between  intracapsular  aiM 
extracapsular  fractures,  it  can  only  be  said  that  some  of  the  latter  can 
be  positivoly  rccognized,  as,  for  example,  when  the  trochanter  is  coinnú- 
nuted,  or  the  immediate  shortening  is  verv  great,  or  when  the  bonv  mass 
can  be  felt  plainly  in  Scarpa's  space.  A  n  opinion  may  be  fornied  iu 
others  according  to  the  degree  of  the  violence,  the  age  of  the  patient, 
the  disability,  and  the  extent  of  the  shortening,  but  it  can  never  express 
more  than  a  probability.  It  may  be  reasonably  expected  that  after  the 
lapse  of  ten  or  fiťteen  days  the  swelling  will  háve  so  ťar  diminished  that 
a  close  examination  of  the  trochanteric  región  can  be  made,  and  then 
the  difterential  diagnosis  may  be  possible,  because  in  fractures  at  the  base 
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of  the  neck  this  región  becomes  enlarged  and  hardened  by  the  forraation 
of  an  external  callus  and  the  infihration  of  the  soft  parts,  while  if  the 
fracture  is  within  the  capsule  this  change  does  not  také  plače. 

Prognozi*. — In  this  mušt  be  considered  the  immediate  danger  to  the 
life  of  the  patient  created  by  the  accident,  and  the  remoter  influence 
úpon  the  functions  of  the  limb.  Of  the  00  cases  collected  by  R.  W. 
Smith  26  terminated  fatailv  within  the  first  month  and  4  within  tho 
second  month.  It  mušt  not  be  thought  that  these  figures  represent  the 
average  mortality  of  the  injury,  for  his  collection  is  only  oť  cases  that 
had  furnished  specimens,  but  they  will  serve  to  call  attention  to  the  actual 
danger  that  does  exist,  and  to  the  probability  that  death  will  be  caused 
promptly  if  at  all. 

The  promptly  fatal  cases  present  two  principál  forms ;  in  one  the  pri- 
máry inflammatory  reaction  is  sharp,  a  high  fever  sets  in,  the  patient 
becomes  delirious  and  dies  within  a  few  days,  or  pneumonia  is  developed 
soon  after  the  accident  and  proves  fatal.  In  the  other  form  the  patient' s 
strengthfailsrapidly  without  múch  inflammatory  reaction  from  the  injury, 
and  he  dies  cachectic,  usually  with  an  intercurrent  pneumonia.  1 1  is 
possible  that  fat  embolism,  especially  of  the  lungs,  may  be  an  important 
factor  in  producing  this  result.  In  other  cases  death  follows  an  attack 
of  traumatic  delirium  or  an  intercurrent  bronchitis,  or  is  the  apparent 
.result  of  marasmus  due  to  prolonged  confinemeut  to  the  bed  and  constant 
pain. 

The  injurious  effect  of  confinement  to  the  bed  and  of  pain  has  been 
clearly  demonstrated  by  the  diminution  of  mortality  that  has  followed 
the  abandonment  of  treatment  by  inelastic  extension  and  by  strict  and 
prolonged  confinement  to  one  position.  Gosselin  has  called  cspecial 
attention  to  this  fact,  and  attributes  the  change  in  treatment  to  the  in- 
fluence of  the  opinion  that  union  was  not  to  be  expected  after  intra- 
capsular  fracture,  and  that,  therefore,  it  was  uselcss  to  make  extension, 
and  to  keep  the  patient  in  bed  after  the  second  or  third  week.  He  adds 
that  in  thirty  years  of  hospitai  practice,  1840  to  1870,  he  had  seen  only 
one  čase  of  death  within  a  fortnight  after  the  accident.  The  influence 
of  age  úpon  the  prognosis  is  very  well  marked,  the  older  the  patient  the 
greater  the  probability  of  a  fatal  termination  within  a  few  weeks  or 
months,  and  the  greater  also,  it  is  believed,  the  probability  that  the  frac- 
ture is  intracapsular,  and  the  disability  consequently  greater  and  more 
permanent. 

The  inflammatory  reaction  is  due  in  part  to  the  arthritis  set  up  by  the 
injury,  and  this  arthritis  inereases  not  only  the  immediate  danger  to  life 
but  also  the  subsequent  disability  in  čase  of  survival  by  the  changes 
which  it  effects  in  the  joint.  This  latter  is  always  to  be  anticipated  in 
a  greater  or  less  degree.  The  patient  should  be  infprmed  that  even  if 
union  follows  and  the  limb  becomes  useful,  it  will  remain  shortened  and 
everted,  and  that  the  joint  may  long  be  stiff  and  painful.  In%fraetures 
at  the  base  of  the  neck,  with  or  without  impaction  or  comminution,  union 
usually  takes  plače  promptly,  even  in  advanced  age,  and  the  limb  may 
become;  very  useful,  as  in  the  following  čase. 

A  woman  who  said  she  was  "  goingon  80  years  old,"  and  who  looked 
as  if  she  was  at  least  70  years  old,  an  inmate  of  the  Almshouse,  was 
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puahed  down  by  another  woman  in  >1ay,  1878,  and  broke  the  neck  of 
the  left  femur.  I  found  eversion,  ahortening  of  1 J  inches,  and  an  ex- 
tcnsive  ecchymosia  covering  the  uppcr  anterior,  outer,  and  posterior 
portion  of  the  thigh.  The  only  treatment  waa  rest  in  bed  with  the  límb 
steadied  and  aupported  by  cuahions.  She  waa  not  tranaferred  to  the 
hoapital  ward,  and  I  aoon  loat  eight  of  her.  The  following  autumn  I 
recognized  ber  walking  about  tlie  grouuda  witb  the  aid  only  of  a  cane, 
and  in  the  following  February,  I  went  to  her  ward  and  asfced  for  her. 
She  came  walking  ťorward  briskly  but  with  a  marked  limp.  There  was 
atill  marked  everaíon,  and  the  samé  ahortening;  the  trochanter  rose 
more  than  an  inch  above  Xálaton'3  line  and  was  not  enlarged.  There 
waa  no  complaint  of  pain. 

What  the  proportion  of  uacful  limba  after  fracture  ia,  I  cannot  aay; 
Mr.  Bryani1  "  aaya  that  of  thirty  consecutive  caaea  averaging  74  yeare 
in  age  treatcd  by  him  in  Guy'a  Hoapital, all  were  discharged  with  usefu] 
limba."  So  far  aa  my  obaervation  goea  thia  reault  is  far  better  than 
that  usually  obtaíncd  in  hoapital  or  priváte  practice. 

Fig.  280. 


In  the  more  unfavorable  caaea,  espccíally  tlioae  of  fracture  within  tbc 
joiut  and  wtthout  anión,  the  patient  may  rcmain  completcly  bedridden 
or  ablo  only  to  change  frora  the  bed  to  a  chair,  or  to  také  a   few  steps 

'  Laiicct,  1SB0,  i.  p.  160. 
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limb  bc- 


with  tho  aid  of  a  crutch  or  a  nuräe, 

MS168  miioli  atrophied. 

Failure  of  utiion  after  fracture  withíti  tho  joint  doea  not  necessarily 
ise  c«nii[ili:i«  disability.  Au  iustiirica  of  reeovery  witb  pseudarth rosia 
1  good  nse  of  tlie  limb  haa  been  ijooted  above  BfOta  I  iosselin.  Figures 
U  and  '2HI  are  taken  trom  utie  of  ľroľ.  líigelow's  specimena,  and  show 

Fig.  m. 


i  thc  weíght  of  the  body  cwi  bi  Inpported  by  tbe  anterior  ľasc'iculua 
f  the  Y-lÍganient  in  front  of  tbe  feinur,  and  tbe  obturator  internus  behind 
"ter  uniinitcd  Fracture  of  tho  neck. 
Tff'itiiiftit. — The  atta'intnent  of  tlie  ideál  objeet  of  treatmunt.  reatora- 
n  of  forra  and  funetbm,  h  not  to  be  expected  ;  tlie  email  aize  of  the 
ipper  fragment,  tlie  destruction  of  tissue  by  unishing,  and  the  permanent 
ihiage  of  the  relationa  of  tbe  parta  by  inipaction  prevent  the  restoration 
f  fonn.  wliilo  tbe  proximity  or  tlie  involvement  of  tlie  joint,  oombraed  as 
t  usually  ia  witb  advanued  age,  insurea  limitation  of  tlie  funotiona  e  von 
after  completc  conŕoliiiation. 

Tho  exteat  aUo  to  wbieb  attempta  to  ruduce  the  displaeement  may  bo 
BIRÍetl  witb  propriety  ía  limited.  Tbe  aame  reasoua  whích  make  it  un- 
dcsirable  in  many  oasea  to  atteinpt  to  carry  tbe  diagnosia  beyond  the 
recognitíon  of  tbe  simple  Eaet  that  there  ia  fraeturc  of  the  neek  of  the 
Kine  forhid  attempta  to  overcome  ahortening  and  eversion.  In  view  of 
ihe  age  of  the  patient,  the  severity  of  tlie  injury,  the  probability  of  the 
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iction  in  any  čase,  the  principál  aim  in  treatment  ahoiuM 

nflnmmatory  ľeaeťiou  within  tlie  narrowest  limite  and  to 

tlie  earliest  posaible  moment  even  if  in  a  faiilty  position. 

lue  to  displacement  roay  eaaily  be  lesa  and  of  less  im- 

..   tliat  dne  to  a  severe  and  prolonged  arthritis  excited  or 

A    nv     he   measnres  employcd  to   overcome    tlie  diaplacement. 

rmore,  m  many  čase*  tlie  tneasures  !tre  not  likely  to  be  efficieiit. 

iracture  nitli  impaetiou  no  traction   that  can  be  aafely  borne  by  tlie 

Jen  t  U  likely  to  be  sufficient  to  overcome  the  shortening,  and  in  the 

nmon  torru  of  fracture,  fracture  at  tlie  base  of  the  neck  witb  erofluB§ 

stcriorly  and  angular  diňplaccmeiit  in  tlie  direction  of  oiitwanl  roi»- 
1  of  tlie  limb,  tlie  eversion  oannot  be  corrected  without  foreible 
lipulation,  because  when  tlie  invcrsion  that  ís  intendeil  to  eorrect  il  is 

it  within  proper  limita  ľ.h  plače  in  tlie  joint  and  not  »t 

bhe  seat  of  the  fracture,  r  diaplacement,  therefore,  jier- 

sists.     And  if  tlie  efforr  ,  if  tne  augular  flinptinoílinrt 

should  be  overcome,  it»  ]  mld  bc  to  open  a  gnp  behind 

corresponding  to  the  tissu  eruabed,  which  wonld  liave  to 

be  filk'd  by  granulation,  ann  d  eertainly  delay  and  perhaps 

prevent  coníolidation. 

The  treatment  mušt  be  directed  r  to  ionmobilize   the  limb,  and 

tlie  extension  tbnt  iä  inade  should  tlie  vicw  to  aid  írmnohilizatiroi 

and  to  prevent  additional  ahorteu  r  t  hati  to  overcome  sneh  shQfť 

ening  as   may  exist,  and  this  ir  tion  and  extension  sliould  be 

kept  np  until  consolidation  bas  het  ned,  in  fractiires  at  tlie  bM*| 

and  until  tlie  eharacter  of  the  fra»..  rhen  witliin  the  joint,  bas  be- 

come  evident,  and  faiiure  of  union  certain,  or  until  tbc  condition  of  tlie 
patient  renders  removal  from  bed  and  change  of  position  absolutely 
necessary.  The  first  conaideration  ia  to  keep  the  patient  alive,  the 
second  to  obtain  union,  the  third  to  get  union  in  a  good  position. 

It  is  not  difficult  to  meet  the  indieations,  or,  rather,  simple  nteasurc* 
ivill  meet  them  suffieieutly  well.  Prof.  Bigelow  says  that  be  haa  ob- 
taineil  as  good  results,  even  in  bad  eases,  from  a  flat  Iied  witli  a  móde- 
rate  weíght  attached  to  the  limb  ťor  extension,  and  a  broad  bánd  abotii 
tlie  hipa  to  steady  tlie  parta,  and  a  oiiahioa  under  the  broken  limb  tu 
prevent  its  eversion  as  from  more  complieated  apparatua,  and  most  sur- 
geons  liave  probalily  bad  a  similar  experience.  The  simptest  treatment 
is  to  make  extension  by  weight  by  means  of  strips  of  adhesive  plasicr 
attached  to  the  limb  in  tbe  maniier  deseribed  in  Chapter  VIII.,  and  to 
prevent  eversion  either  by  Volkmami's  slidíng  foot  rest  (p.  IHld),  or  a 
long  side  splint  as  after  fracture  of  the  shaft,  or  by  pads  or  cushtoos. 
Tlie  bed  should  bc  firm,  not  soft  or  springy. 

Dr.  Hainilton  uses  extension  by  weigbt  and  hís  long  aide  splint.  Mr. 
liryant,  ívliose  reinarkahle  serieš  of  thirty  consecutive  cases  averaging 
74  years  of  age  discharged  witb  useful  limba  haa  been  mentioned,  usea 
the  doublc  splint  bracketcd  at  the  pointa  corresponding  to  the  trochan- 
ters  (page  183)  and  makes  extension  by  an  India-rubber  cord  instead 
of  a  weight. 

lionncťa  wire  cuirass  of  full  size  supporting  the  head,  trunk,  and  both 
legs  has  been  used  occasionally  and  has  advantages  that  may  at  times 
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be  useful.  Extenaion  can  bo  readily  applied  by  means  of  adheanre 
ptuter,  íiml  conatflissxtMWwi  liy  a  peiinea]  bánd  M  by  elevation  of  the 

(bol  of  the  bed  M  nsual.  It  allowa  the  patient  to  be  movflá  and  elcanod 
more  reftdilj  tímu  when  be  ia  lying  in  bed.  It  bas  been  sug^ested  tbut 
die  varii'ms  splints  nsed  in  biji-joint  ilisense  are  applicable  also  to  tlie 
-eatmcnt  of  fracture  ;  their  only  advantage  wouM  be  tliat  they  ratght 
make  it  eaaicr  to  raove  tbe  jiatient  in  bed  or  frora  tlie  bed  to  a  uhair  or 
sofa,  or,  later  in  tlie  cnae,  to  get  about  on  crutelies. 

i  advises  that  tbe  limb  should  be  kept  abdncted  in  order 
to  relax  tlie  fjluteal  niusdes  and  tbns  avoid  their  iiiiliienee  in  oaUHBff 
shortening;  it  scerna  probable  that  tbia advantage  would  ba  aeiitralisra 
by  tlie  greater  tension  wiiicli  the  poaition  would  OBOM  in  tlie  adduetora. 
A  uinditiciitioti  which  he  sug- 

's  fíg.  -2*2- 


****** 


gestu  of  Bonneťi  < 
ahown  in  fig.  282   and  aeetns 
Bo  ponen  soroe  advantaga*. 
Tlie  thigh  reata  m  the  grooved 

splint,  tlie  f oo t  and  leg  are 
vrappúd  in  an  immovable  cot- 
tnn  drcming  uxteiiding  abr.ve 
the  knee  and  rest  on  a  ehair 

leaide  tbc-  bed,  tlie  knee  betllg 

■  ■  i  r  1 1  _v  Bexed,  and  extenaion  ia 
rnade  by  a  weiglit  attaclied  to 

.   bandage   about   tlie   upper 

ľirti iľ  tlie  leg.     Counter- 

,  providod  partiy 
by  !lie  weigbt  of  the  body, 
partiy  by  a  iapregawu  m 
which  the  buttooU  rest,  and 
partiy  by  a  perine*!  bánd.  I 
abould  preťer  extesaiOO  by 
WMgbt  in  the  usiial  manner  to 
tbia  arrangement  which  re- 
ijuirea  the  leg  to  be  kept  out- 
aide  the  bed,«ltlmugli  patieuts 
wiih  (náture  of  the  Bbafl 
whom  I  háve  aeen  treated  by 
Henneijiiin  with  a  Bimilar  ap- 
pnratus  rnade  no  complaint  of 
the   position.      'ľliĽ  abdncňon 

;an  be  eaaily  got  by  placing 

.he    patient  obliYpiely  in  the     tiounoqniu'. «piu 
bed. 

In  a  few  eaaes  ofpaitful  psfudartArú$t»  operative  attempts  to  relíeve 
bave  beeu  uutlertakeu,  either  to  aeeurc   anión  or  to  remove  the  besd  of 

Í  tbe  bone.      Tbe   lirst  of  tbe  kiud  waa  by  Langenlieck'  between    1850 
and  L860  ;   he  exposed  the  trochanter  major  and  pa-iaed  a  silvercd  dril! 


ike 
can 
the 


'    |i..utf.<-ln-(jťsnllsrhaťt  ľiir  (Jliii-urgle,  vol.  T 


l,  p.  32. 
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tlirough  it  íato  tlie  upper  fragment  so  that  it  held  tliem  together.  The 
patient  wia  an  old  woman  with  an  oblique  fracture  of  the  neck  almost 
enfirely  oxtra-eapsular  which  had  rcinained  ununiteil  and  Wry  painťii]. 
The  joint  hecanie  inflamed,  hospital  gangrene  attacked  the  nound,  and 
the  patient  died.  In  Lister' a  čase  the  patíent  sunhed,  bnt  the  opera- 
tion  secured  oni  y  fibrous  union.  Tlie  čase  is  briefly  referred  to  l>y 
MacOormac,1  but  no  detaíls  are  gíven  beyond  the  fact  tliat  tlie  boMM 
were  not  peggcd  together. 

Kouig1  was  snccessf'nl  in  IST'i  by  an  operation  similar  to  Laogenbeck'a. 
The  patient  was  young  and  the  operation  was  done  antiseptically.  A 
small  incision  was  madc  down  to  the  trochanter  and  a  long  metal  dril) 
passed  tlirough  it  into  the  neck,  or  at  least  in  ite  direction.  It  Í8  not 
stated  wbether  or  not  tlie  dril!  was  left  in  plače  to  hold  the  fragmente 
together. 

Ii  is  said  to  bo  very  diflícult  to  keep  tlie  head  of  the  bone  steady 
during  tlie  boring  and  to  piorce  it  at  the  proper  point.  Trendelenbury 
has  propoäed  that  the  fracturo  should  be  exposed  by  an  incision  dircctly 
over  it,  tlie  brokeii  sorface  of  the  lowcr  fragment  exposed  by  extréme 
adduction  oF  tbc  límb,  and  the  trochanter  bored  from  within  oiitward. 
Tlien  the  drill  is  reuioved,  the  limb  etraightened,  tlie  drill  p 
from  the  outer  side  and  driven  into  the  head,  guided  by  a  finger  in  tkt 
wound.  A  ailvcracrew  would  tlien  be  used  to  fix  tbc  fragments  together, 
the  wound  closed,  suitabie  provision  having  been  madc  for  drainage,  and 
the  serew  removed  after  a  fortnight. 

Dr.  Howc*  removed  the  head  of  the  femnr  nine  montlis  after  fracture 
of  tlie  neck,  union  liaving  ťailed.  The  pat  ten  t  was  a  woman.  B! 
old,  sho  reoovflred  from  tlie  operation,  but  the  limb  remained  corapfetely 
uscless.  Apparcntly  tbere  was  no  active  proces*  going  on  at  the  Beat  of 
fracture  at  tlie  tirae  of  the  operation,  the  neck  was  almoat  entirely  ab- 
sorbed,  and  the  joint  containcd  about  a  draehm  of  inspisaated  pus. 

B.  FRAOTOKE  TltliOUQtl  THE  GlIRAT  TrOCJUNTF.R  A*9  NECK. — Sínce 
the  publicution  o£  Sír  Aatley  Cooper's  work  on  Fractures  it  has  becorae 
the  custom  to  deseribe  thia  variety  of  fracture  separately,  and  a  certain 
dcgree  of  vagucneas  or  indetiniteneaa  in  tlie  fii-at  deseription  has  been 
preaerved  in  most  of  the  subseyiient  ones. 

The  class  may  be  defined  aa  composed  of  those  fractnres  in  which  the 
line  of  fracture  hegins  on  the  under  surface  of  the  neck  at  or  near  ite 
jnnciíon  with  the  sliaľt  and  paBBes  oblhpicly  upward  and  omwar.l  to  tlie 
outer  surface  of  the  trochanter  below  its  summit,  dividing  the  bone  into 
two  parts,  the  upper  one  of  which  ía  formed  by  the  head  and  neck  and 
upper  part  of  the  trochanter. 

i'he  recorded  eases  in  which  the  character  of  the  injury  was  shown  by 
autopsy  or  made  reasonably  certain  by  the  symptoms  are  few  in  num- 
ber.  In  tlie  Brat,  seen  by  Oooper  while  a  študent,  bony  union  took 
plače,  death  was  eaused  by  a  fever  ahortly  afterwards,  and  the  fracture, 

Aiitiícptii-  Sorsery,  pp.  197  and  Wft 

Lteutai  m  Q u*  h.iii  Br  Chirurgiu,  vol.  vii,, 

tom,  p.  íl, 

N.  V.  M..<lical  EmdM,  me,  vol.  xir.  p.  3!H. 
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Fig.  283. 


so  fer  aa  can  be  learned  from  the  plate  representing  tlie  spcciroen  and 
the  brief  deacription,  paased  through  or  just  below  tlie  lesser  trochanter 
and  ran  parallel  to  tbe  spiral  line. 

Another  čase  described  by  R.  \V.  Smith1  aa  an  extracapsular  fracture 
(fig.  288).  The  detaila  are  scanty.  The  patient  was  70  yeara  old,  and 
died  on  the  fifth  day.  The  limb  was  everted 
and  ahortened  1J.  inchea. 

Of  the  four  additional  caaes  given  by 
Cooper  only  one  can  be  accepted  ;  in  two 
the  díagnosis  reraains  obacure,  and  in  the 
remaining  one,  which  ia  quoted  from  Stan- 
ley (_Med.  Chir.  Trantactiona,  vol.  xiii.  p. 
504),  the  fracture  aeema  to  me  to  háve  been 
the  common  fracture  at  the  baae  of  the  neck 
with  some  spľmtering  of  the  trochanter  and 
displacement  of  tbc  upper  portion  of  thia 
part.  The  error  in  interpreta  ti  on,  which 
haa  been  followed  by  others,  ia  due  to  the 
deficient  doacription  which  aays  "  the  frac- 
ture extenda  ob!ii[uely  through  the  trochan- 
ter  major  and  through  the  basis  of  the  neck 
into  the  shaft  of  the  fcmur  j"  the  accompany- 
ing  plate  ahowa  a  displacement  of  the  upper 
and  poaterior  portion  of  the  trochanter  with 
reference  to  the  remaining  portion  that  aeema 

incompatible  with  tbe  theory  that  it  ia  un-  ch»ui»r.    ju.  w.  smitta.i 

brokenly   continuoua   with    the   neck.      A 

aecond  and  similar  čase,  described  in  almost  tbe  aame  terras  by  Stanley 
in  the'aame  paper  and  with  the  samé  títle,  fracture  of  the  trochanter 
major,  ia  placed  by  Sir  Astley  in  bis  chapter  on  fracture  of  the  epiphy- 
aia  of  tbe  trochanter.  The  point  in  cach  caae  which  attracted  Stanley's 
attontion  and  which  alone,  in  my  opinion,  distinguishea  them  from  the 
ordinary  fracture,  ia  the  free  separation  of  a  large  upper  fragment  of  the 
trochanter,  in  addition  to  the  fracture  of  the  neck,  and  its  diaplacement. 
Similar  cases  háve  been  reported  by  Michona  and  Mercier1  and  quoted 
by  Malgaigne  aa  extra-capsular  fracturea.  Mercier's  caae  was  tbought 
to  be  a  dialocation. 

The  symptoms  mentioned  in  Smíth's  čase  are  aimply  eversion  and 
ahortcning  of  1§  inches,  and  in  Sir  Astley's  first  caae  aimply  everaion. 
In  the  other  in  which  the  diagnoais  appeara  reasonably  certain  there  was 
slight  sbortening,  the  trochanter  was  drawn  forward  and  could  be  felt 
considerably  aeparated  from  that  portion  which  remained  connected  with 
the  neck  of  the  bone;  the  foot  was  turned  outward,  the  patient  could 
not  ait,  and  the  leaat  attempt  to  ríše  caused  great  pain. 

The  diatinction  from  fracture  of  the  neck  would  háve  to  be  made  by 
recognition  of  the  fact  that  the  upper  portion  of  the  trochanter  remained 

1  Lnc.  cit.,  Caae  43. 

'  UiilL  de  U  Société  Aimtomlqun,  1835,  p.  37. 

»  (iaujtto  Médicale,  1835,  p.  5ti4,  Oba.  3. 
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contiected  with  the  neck,  did  not  more  with  the  lower  fragment,  and  tu 
not  diaplaced  backward  as  in  Stanley's  two  caeea. 

In  two  of  theae  three  caaes  the  patieuts  recovered  witli  a  useŕul  limb; 
one  was  able  to  walk  freely  in  abôut  a  year,  the  leg  remaining  ererted 
and  shortened  nearly  an  inch  ;  another  died  of  an  intereurrent  fever  u 
ne  waa  about  to  leave  the  hospital,  there  waa  very  little  defonnity,  only 
uome  evereion  of  the  foot,  and  he  walked  well  ;  in  the  remainíng  eaae, 
Smith's,  the  patient  died  on  the  fifth  day. 

The  treatment  ehonld  not  differ  from  that  of  fracture  of  the  ocek: 
extenaion  to  overcome  or  prevent  shortening,  a  side  aplint  or  Volkmann'i 
foot-reet  to  prevent  everaion,  and  cushions  to  Bupport  the  thigh. 

C.  Fracture  of  the  Great  Trochanter.  Separation  of  the  Epi- 
piiysis. — Caaes  of  this  kind  verified  by  post-mortem  examination  are  rare, 
and  those  in  wbich  the  diagnosis  has  been  made  úpon  the  symptóm* 
háve  been  differently  interpreted  by  the  different  authora.  The  caaes 
verified  by  direct  examination  are  the  following. 

Aston  Kej'  saw  a  girl  16  years  old,  who  had  fallen  in  tlie  street  and 
Btruck  the  trochanter  againat  the  curbstone.  She  rose  and  walked 
horne  wíthout  múch  pain  or  difficulty,  bat  five  daya  afterwards  waa  ad- 
mítted  to  Guy's  Hospital  on  aceonnt  of  pain  felt  on  the  ínner  side  of  the 
thigh.  The  limb  waa  everted  and  appeared  to  be  half  an  inch  longer 
than  the  other.  Faasive  motion  waa  poasible  in  all  direotiona,  but  ab- 
duction  was  painful.  She  had  perfect  command  over  all  the  maacln 
except  the  internát  rotatora.  No  crepitus  or  displacement,  and  no  swell- 
ing.     She  had  a  high  fever  and  died  nine  days  after  the  aocident. 

The  trochanter  was  found  to  be  detached  from  the  body  and  neck,  but 
without  ruptúre  of  the  tcndona  attached  to  its  outer  side,  and  these  acted 
as  a  hinge  and  allowed  the  fragment  to  move  onlj 
upward  and  downward.  Fig.  "2&i  represents  thia 
specimen  which  is  preserved  in  Guy's  Hospital 
Museum. 

Waechtei'  sawa  man  71  yeara  old  who  fell  whíls 
walkiug,  struck  úpon  hU  leťt  hip,  rose  and  walked 
horne,  and  sought  admission  to  the  hospital  a  week 
later.  There  was  no  shortening,  no  sign  of  conta- 
síod  ;  passive  motion  waa  painlesa,  except  outward 
rotation,  and  there  was  no  erepitatioo.  The  hip 
becarae  tender,  and  the  limb  took  the  position  of 
"*"""  "'  ■"«■■»■ OI  flexion,  adduction,  and  ioward  rotation  ;  the  patient 
[Brjanl)  "<L  >an  •>'•  grew  feVerish  and  died  of  hypostatic  pneumonia 
four  weeks  after  the  accident. 
The  ligamentum  terea  was  thickened  and  hypencmic,  but  there  was 
no  eftusion  in  the  joint.  The  upper  and  inner  portion  of  the  trochanter 
was  separatcd  by  a  line  of  fracture  which  lay  entirely  outside  the  joiot, 
bcginuing  close  by  the  upper  edge  of  the  insertion  of  the  capsule,  run- 
uing  downward  and  outward,  and  tben  up  across  the  top  of  the  trochanter. 
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The  fragment,  which  was  split  into  two  pieces  that  were  slightly  movable 
on  each  other,  was  slightly  displaced  backward  and  inward,  and  the  peri- 
osteum  was  torn  in  front,  but  not  on  the  outer  side.  The  tendons  of  the 
pyriformis,  obturator  internus,  and  gemelli,  and  the  anterior  fibres  of  the 
glutseus  medius  and  upper  fibres  of  the  glutoeus  minimus  remained 
attached  to  the  fragment.  There  was  no  sign  of  repair,  no  extravasation 
of  blood.  A  fissure  three  centimetres  long  in  the  shaft  made  the  remain- 
ing  half  of  the  trochanter  slightly  movable. 

Another  čase  was  reported  by  J.  Čiarke  in  the  Transactions  of  the 
Medical  Soriety  of  Calcutta  ;l  a  man,  thirty-two  years  old,  fell  while 
running  and  struck  heavily  on  the  left  hip  and  thigh.  He  walked  horne, 
a  short  dištance,  with  help.  There  was  no  deformity,  no  crepitus  ;  some 
swelling  and  contusion  over  the  trochanter ;  and  any  attempt  to  rotate 
the  limb  inward  caused  extréme  pain.  He  died  on  the  eighth  day  of 
delirium  tremens. 

The  trochanter  was  found  to  be  crushed  and  shattered,  several  pieces 
entirely  detached,  and  fissures  extending  deeply  into  the  shaft. 

A  čase  was  reported  by  McCarthy2  to  the  Pathological  Society,  and 
is  printed  in  the  Transactions  as  "a  traumatic  separation  of  the  trochan- 
teric  epiphysis,"  similar  to  Aston  Key's  quoted  above.  The  patient  was 
a  girl,  eight  years  old,  who,  when  brought  to  the  hospital,  was  consid- 
ered  too  ill  to  be  examined,  and  died  a  few  hours  afterwards.  The  his- 
tory  was  that  she  had  never  had  any  illness  previous  to  a  fall  úpon  the 
left  side  a  week  before  while  playing.  A  day  or  two  later  a  lump  was 
noticed  on  the  left  hip,  and  the  child  was  kept  in  bed  in  consequence.  A 
few  days  afterwards  her  breathing  becarae  so  difficult  that  she  was 
brought  to  the  hospital,  walking  the  dištance,  half  a  milé,  and  not  com- 
plaining  of  pain. 

The  autopsy  showed  "  pyaemic  pericarditis,  pleurisy,  and  pneumonia ; 
a  large  extra-peritoneal  abscess  in  the  pelvis  connecting  along  the  tendon 
of  the  pyriformis  with  another  around  the  neck  of  the  left  femur.  Thé 
trochanteric  epiphysis  was  completely  detached  from  the  shaft,  but  held 
in  position  by  tcndinous  attachments  and  the  reflections  of  the  capsule. 

The  cases  in  which  the  diagnosis  was  not  veritied  by  direct  examina- 
tion  are  one  under  the  čare  of  Poland,  quoted  and  pictured  by  Bryant 
(loc.  cit.,  p.  846),  and  one  reported  by  Sir  Astley  Cooper,3  as  fracture 
through  the  trochanter,  but  which,  as  Malgaigne  points  out,  was  more 
probably  of  this  kind.  Bryant  refers  also  to  a  čase  reported  in  the 
Canada  Medical  and  Surgical  JournnU  Nov.  1875,  and-  Dr.  Hamilton 
also  reported  a  čase  as  šuch,  but  now4  doubts  the  correctness  of  his 
diagnosis. 

Cooper's  patient  recovered  after  a  tedious  illness,  and  had  good  use  of 
the  limb.  In  Hamilton's,  displacement  upward  of  the  trochanter  per- 
sisted,  and  the  patient  was  able  to  walk  with  only  a  slight  halt. 

The  diagnosis  would  háve  to  be  made,  during  life,  on  the  history  of 
direct  violence  received  úpon  the  trochanter,  the  absence  of  symptoms 

1  Abstract  in  Am.  Journal  Med.  Sciences,  vol.  xix.,  1836,  p.  181. 

2  Trans.  of  Pathological  Society  of  Loudou,  vol.  xxv.,  1874,  p.  200. 
*  Loc.  cit.,  Čase  96'.  4  Loc.  cit.,  p.  429. 
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of  fracture  of  the  neck  or  of  the  shaft,  localised  pain,  and  possibly 
displacement  of  a  portion  of  the  trochanter. 

ČJooper  treated  his  čase  with  a  bandage  drawn  tightly  about  the  hips, 
so  as  to  press  the  fragment  downward  and  inward.  In  view  of  the  tend- 
enoy  of  the  attached  muscles  to  draw  the  fragment  upward  and  back- 
wara,  it  is  probable  that  union  would  be  favored  by  keeping  the  limb 
abducted  and  rotated  outward. 

Agnew  (loc.  cit.,  p.  945)  gíves  a  figúre  of  a  specimen  in  his  own  pos- 
8CB8Íon,  but  adds  no  detaile  of  the  čase.  Ho  says  only  u  there  was  pies- 
ent  a  considorable  amount  of  granular  callus  around  the  circumferenee 
of  the  fracture,  though  there  was  none  between  the  fragmente. " 

2.  Fractures  of  the  Shaft  of  the  Femur. 

In  this  division  will  be  included  fractures  just  below  the  lesser  tro- 
chanter, which  are  sometimes  described  separately  under  the  title  of  aub- 
trochanteric  ;  fractures  just  above  the  condyles  will  be  described  in  the 
section  on  fractures  at  the  lower  end  of  the  femur. 

The  causes  of  fracture  are  direct  and  indirect  violence  and  muscular 
action.  Examples  of  the  latter  háve  been  quoted  in  Chapter  IV. ;  an 
additional  one,  which  may  deserve  mentíon  as  probably  the  earliest  on 
record,  although  hardlv  typical,  is  quoted  by  Pouteau  ;l  a  lad  seventeen 
years  old,  while  standing  on  the  deck  of  a  vessel  which  was  rolling 
heavily,  put  out  his  right  foot  suddenly  to  save  himself  from  falling;  be 
uttered  a  loud  cry,  and  his  right  thigh  was  found  to  háve  been  fractured 
with  displacement. 

A  čase  of  fracture  by  convulsive  muscular  contraction,  in  a  patient 
whose  femur  had  been  weakened  bv  disease  and  the  fonnation  of  a 
medullary  ahscess.  is  rcported  in  the  Ltuuvt  for  Aug.  23, 1879,  p.  279. 
The  patient  was  forty  years  old,  and  had  long  suffered  from  the  effecte 
of  a  kiok  úpon  the  thigh  by  a  horse.  effects  consisting  in  the  fonnation 
oť  abseesses,  the  discharge  of  small  pieces  of  bone,  and  spasm  of  the 
niusclcs.  l>uriiig  a  violent  spasm  the  boue  was  heard  to  snap.  The 
spasms  continued  to  l>e  frequent  and  paiuful,  and  the  limb  at  last  was 
amputated.  The  fracture  was  at  the  junction  of  the  lower  and  middle 
thirds.  aiid  was  deeplv  serrated  :  the  medullarv  canal  was  múch  dilated 
for  about  t\no  inchcs  and  the  cortex  thinued,  but  there  was  no  seques- 
trum.  Pr.  Aíiue**  roiers  brieflv  to  two  cases,one,  under  his  own  čare. 
oaused  by  the  vťľort  to  avoid  a  fall  after  trippiiui,  the  other  by  tuniing 
ir.  Uvi,  and  owresses  the  oiv.uion  that  dcjieneration  of  the  bone  is  a 
i^včssarv  i.rv*i'.rii:.arv  t«^  suoi*  a  fracture. 

Fractures  V  y  direc:  violen.v  are  cansed  by  the  passa^e  of  the  wheel 
■:-f  a  ^a^':!.  ť:;  o  kiok  o  f  a  horse.  a  fall  aeross  a  rail.  a  blow  by  the  pole 
o  f  a  vkajMVi:  fraemres  by  iniiree:  violence  by  a  fall  úpon  the  knees  or 
:Vit.  :»:.  i.  \erv  rarvlv.  b  v  torsion.  as  m  hen  the  foot  is  held  and  the  bod  v 

A  ľ.  ::.e  varSťV.es  of  fracture  :ha:  ma  v  oocur  in  lons  bones  are  met  with 
::.  ::.e  tViv.ur.  b;;:  i.;  :i:e  jrea:  majority  of  cases  the  fracture  is  oblique 


•y 


.;\  ri-s  :\s;í.v.v-»*.  *7>S.  t\-«  ::.  jv.  £?4.  f  Loe.  cK-,  p.  546. 
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and  often  extremcly  so,  the  obi iquity  uaually  corresponding  to  the  normál 
curvea  of  the  bone  ;  that  ís,  in  the  middle  part  of  the  bone  it  runs  front 
behind  forward  and  downward,  and  in  the  upper  third  forward  and 
outward.  Transverse  fracture  is  rare  ín  adults,  but  common  in  children 
where  the  perioateum  alao  remains  in  part  uritorn. 


Fig.  285. 


Fig.  286. 


Fig.  287. 


hcJ  Meiart  of  tbofemnr 


The  diaplaoement  is  marked,  and  is  the  effeot  of  the  fracturing  cause 
and  of  the  contraction  of  the  powerful  muaclea  of  the  thigh  ;  the  lower 
fragment  usually  passes  behind  and  to  the  inner  BÍde  of  the  upper  one 
and  is  sometimes  rotated  outwardly ;  in  addition  there  is  angular  dis- 
placement,  the  angle  uaually  being  directed  forward  or  forward  and 
outward,  but  aometimcs  backward  or  inward. 

Inclination  forward  and  outward  of  the  lower  end  of  the  upper  frag- 
ment after  fracture  in  the  upper  third  ia  the  rule,  and  is  mainly  due  to 
muacular  action,  to  the  contraction  of  the  gluteal  muscles  and  the  psoas 
úpon  the  upper  fragment  and  of  the  adductors  and  the  flexor  of  the  leg 
úpon  the  lower  one.  The  tendency  of  the  former  is  to  tilt  the  upper 
fragment  forward,  outward,  or  in  both  directions  ;  that  of  the  latter  is  to 
draw  the  lower  fragment  up  against  the  upper  one,  and  thia  will  produce 
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au  angular  displacement  in  any  direction  that  is  favored  by  the  line  of 
fractnrc.  The  fact  that  the  displacement  ia  sometimes  backvard  or  in- 
ward  does  not  disprove  the  influence  of  the  musclea  attached  to  the  upper 
fragment,  as  has  been  argued ;  the  principál  agency  ia  the  drawing  upwird 
of  the  lower  fragment,  and  if  the  fragmente  are  bo  related  at  the  Beat  of 
fractare  that  the  upper  one  is  pushed  in  a  different  direction  from  that 
in  which  its  musclea  would  draw  it  the  i&tter  mušt  yield.  In  the  extréme 
čase  figured  by  Sir  Astley  Cooper  (fig.  288)  it  can  be  seen  how  great 
the  angular  displacement  and  at  the  samé  time  the  overriding  can  be 
under  these  círcumstances.     The  angular  displacement  necessarily  pro- 


F%.  288. 


Fig.  388. 


thia  shortening  varies  according  to  the  angle  and, 
ne,  according  to  the  dištance  of  the  fracture  below 
In  tlie  samé  speciroen  outward  rotatiou  of  the 
verv  marked.  In  trausverse  and  toothed  fractureä 
be  lateral  or  angular  or  both.  and  if  the  lateral 
■ut  to  free  tlie  fragmente  thev  ma  v  override,  as  in 


upward  and  dovnward  from  the  seat  of  fracture 
■  n  iba  bi  y  not  iuťre<|iicnt,  especially  in  gunahot  fractures.  A  notable 
i|i!c  liiis  bťťii  ijuoted  from  ľroť.  Bigelow,  page  49*». 
mble  fractures  bave  hecn  observed,  and,  according  to  Malgaigne, 
-  is  a  í]n.ĽÍnien  of  triple  fracture  in  the  Musíte  Dupuytren.  Com- 
tid  <>r  ŕpliutcred  ťractures  are  not  uncommon,  eapecially  among  frac- 
i  by  dirvet  violenee,  and  the  splintera  may  be  large  (fig.  290.) 
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Fig.  2fl0. 


The  aymptoma  are  paín,  loss  o  f  function,  abnormal  mobility,  dcformity, 
and  crepitation.  Aa  tlie  bone  ia  deeply  placed  undcr  tliiek  nmacles 
írregularity  in  ita  outlinc  cannot  be  recogotsed 
by  tlie  toueh  ;  angular  diaplacement  Ľan  of'tcu 
be  readily  recognized  in  tliin  paticnts  by  tlie 
eye,  bnt  tlie  inetbod  of  examination  which  rendera 
tlie  beat  aervice  in  tbia  respect  ia  tlie  corapara- 
tive  meaaurement  of  tlie  two  limba.  Tbc  fiied 
pointa  coramonly  uaed  for  tbia  pnrpoae  are  tlie 
anterior  8uperior  spinoua  prooeas  of  tlie  ilintn 
and  tip  o  f  tlie  external  nialleolus  ;  tlie  mies  to  r 
makhig  thesc  meaanrementa  and  tlie  preeautiona 
to  be  taken  to  guard  againat  error  háve  beeii 
given  in  Cbapter  V.  and  in  tlie  preceding  aec- 
tion  of  tbia  chapter,  page  510 ;  tlie  capital  point 
ís  to  make  súre  tbat  tlie  two  limba  f  ono  tlie  aame 
IBgk  witb  tlie  pclvis,  and  tlie  best  metbod  of 
doing  tbia  ia  to  atretch  a  tape  ncroa3  tlie  abdo- 
men  from  one  anterior  auperior  ílíac  epine  to 
tlie  other,  and  a  aeeond  one  at  right  anglea  to 
tlie  firat  from  ita  centre  downward,  and  then  to 
plače  tlie  auklea  at  etpial  diatancea  from  tlie 
second  Hne. 

If  the  upper  limit  of  tlie  great  trocbanter  can 
be  diatinetly  made  out  tlie  meaaurement  may  be 
mach  Feom  it  tu  tlie  externá]  malleoliia;oriu3tead 
of  uiaking  the  metiauremetita  tlie  aurgeon  may 
simply  note  the  difterenee  in  tlie  poaitions  of  tlie 
iiitťriiíil  nudlnelí  aa  thcy  lie  side  by  side.  Of 
courae  it  Í8  eaaential  in  tlie  latter  čase  tbat  tlie 
limba  make  the  aame  anglea  witb  the  pelm. 
Tlie  shortening  may  vary  from  a  amall  fraction 
of  an  incli  to  two,  ťour,  or  even  aix  inches. 

Abnormal  mobility  may  be  recognized  by 
placing  the  hand  under  the  thigli  at  the  auspMtdd 
seat  of  ťracture  and  gently  lift  mg  it,  or  by  hold- 
ing tbc  upper  portion  of  tlie  thigli  down  witb  one 
búnd  and  gently  liťting  tlie  leg  or  inoving  it  from 
side  to  aiile  witb  tlie  other,  or  by  obaervíng 
wliether  the  great  troehaiiter  movea  witli  the  l 
rotated. 

Usually  tbe  diagnosis  can  be  maile  úpon  tlie  pain,  the  powerlessBMI 
of  the  limb,  tbc  shortening,  and  the  facility  witb  which  the  shortening 
can  be  overcome  by  traction.  Tbc  examination  for  abnormal  mobility 
and  erepitation  ahould  be  made  very  gently,  and  ahould  not  be  prolonged 
if  the  latter  ia  not  promptly  obtaiued. 

Extréme  obliipiity  of  the  ťracture,  wliicb  is  not  uncomtnon,  leads  oecft- 
aionally  to  a  complication  which  may  be  very  troublcaome  and  may  trana- 
form  a  aimple  ťracture  into  a  conipound  one,  the  pĽiietration  of  the 
muaclc  and  aometinies  of  the  akin  by  the  sharp  end  of  the  upper  frag- 


whenthe  latter  ia  gently 
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ment.  Other  complications  are  rare,  the  vessels  and  nerves  not  being 
in  sufficiently  close  rclations  to  be  often  injured.  Laurent1  found  only 
two  cases  in  which  the  artery  had  been  injured ;  one  was  a  fracture  in 
the  lower  third  caused  by  the  kick  of  a  horse,  the  other  a  secondary 
fracture  after  union  with  displacement. 

A  sirople  fracture  without  displacement,  or  suitably  reduced,  wil] 
usually  consolidate  in  six  or  se.ven  weeks  sulBciently  to  allow  the  patient 
to  get  about  on  crutches,  and  he  will  be  ablc  to  bear  his  weight  safely 
úpon  the  Hrab,  and  to  discard  the  crutches  in  three  or  four  weeks  more. 
In  exceptional  cases  the  consolidation  may  be  delaycd,  and  it  happens 
occasionally  that  a  secondary  fracture  occurs  soon  after  the  patient  first 
leaves  his  bed,  usually  in  consequence  of  a  fall.  Gosselin,  who  has  seen 
this  accident  happen  on  the  70th  and  75th  days,  prefers  to  kcep  his 
patients  in  bed  until  the  80th  or  90th  day. 

The  effusion  into  the  knee-joint  which  is  observed  so  frequently  in  the 
course  of  fractures  of  the  thigh  has  received  particular  attention  since 
1870,  when  Itouge,  of  Lausanne,  first  wrote  concerning  it.  Among 
those  who  háve  studied  it  most  carefully  are  Gosselin,'  Berger,3 
Marjolin,  Alison,4  and  Hennequin,5  the  two  former  attributing  it  to 
the  passage  of  extravasated  blood  into  the  joint,  the  third  and  fourth 
to  interference  with  the  rcturn  venous  circulation,  and  the  last,  in 
common  with  Verneuil  and  others,  to  an  associated  sprain.  Others  again 
háve  sought  the  cause  of  the  efTusions  noted  in  the  later  periods  of  the 
čase  in  the  prolonged  immobility  and  the  extended  position.  An  appre- 
ciablc  effusion  inakes  its  appearance  in  a  majority  of  the  cases  within 
the  first  three  days  following  the  injury  ;  it  is  most  prompt  in  children, 
and  when  the  fracture  is  in  the  lower  third,  and  is  more  common  after 
fracture  by  indirect  than  after  fracture  by  direct  violence.  It  disappears 
promptly  in  children,  more  slowly  in  adults,  and  may  persist  for  years. 

ľľo>i>i"i<is. — Any  fracture  of  the  femur  is  a  serious  injury,  to  this 
extent.  that  its  proper  treatment  makes  confinement  to  the  bed  for  sev- 
erní weeks  dcsirablc,  that  it  will  make  it  difficult  for  a  long  time  for  the 
patient  to  get  about  even  with  crutches,  and  that  it  may  lead  to  shorten- 
ing  of  the  limb,  even  if  not  to  a  persistent  lirup. 

Most  authorities  assert  that  an  oblique  fracture  of  the  shaft  of  the 
femur  cannot  be  cured  without  some  permanent  shortening.  Since  the 
time  of  Desault  the  possibility  oť  a  better  result  has  been  claimed  by 
diftercnt  surgeons,  and  for  difterent  dressings,  but  no  inethod  has  yet 
won  a  generál  acceptance  of  its  claim.  While  there  is  no  reason  to 
doubt  the  possibility  uf  a  union  without  shortening,  and  while  I  believe 
šuch  union  has  been  obtained  in  some  cases,  I  do  not  believe  there  is  any 
metlu  ul  of  treatment  whioh  can  be  depeude<l  úpon  to  secure  it  in  auy 
given  čase,  for  it  can  never  be  known  in  advance  whether  or  not  the 
patient  will  be  able  to  support  the  traction  and  pressurc  necessary  to 
success.     Some  surgeons  háve  claimed  an  actual  elongation  of  the  limb 

1   1V>  Anvvrysnu's  riiniplii(iiniit  h'S  Fractures.     These  de  Paris,  1S74. 

a  riinu|«o  d»*  ľliupital  de  la  i'harité.  *  Theae  de  Paris,  1S73. 

*  Thľ>f  do  Paris. 

*  1.«h\  » it.%  i».  7>.    (íNt»  also  the  discu$$ious  in  the  Bulletins  de  la  Société  de  Chirur- 
gie. lí^T  j»p.  6  and  33i>.) 


FRACTURES    OF  THE    SHAFT    OF  THE    FGMUR.  529 

by  the  use  of  continuous  extension.  Although  a  certain  doubt  is  thrown 
over  šuch  assertions  by  the  acknowledged  difficulty  of  making  accurate 
measurements,  and  by  the  possibility  of  a  previously  existing  inequality 
in  the  length  of  the  limbs,  the  occurrence  is  not  impossible,  however 
improbable  it  roay  be  thought. 

The  peraistence  of  some  shorteniug,  even  an  inch,  does  not  necessarily 
cause  the  patient  to  limp,  since  it  is  readily  compensated  for  by  an 
inclination  of  the  pelvis.  The  rigidity  in  the  knee  is  likely  to  persist 
for  a  length  of  time  that  is  greater  as  the  patient  is  older  and  of  a  rheu- 
matic  habit. 

The  prognosis  in  compound  fractures  is  particularly  grave  when  the 
injury  has  been  produced  by  direct  violence  ;  and  in  a  fracture  of  both 
thighs,  particularly  if  either  is  compound,  the  shock  is  usually  so  great 
as  to  put  the  patienťs  life  in  serious  danger. 

Treatment. — The  different  methods  and  apparatus  that  háve  been  em- 
ployed  in  the  treatment  of  fractures  of  the  thigh  are  very  numerous, 
and  most  of  them  háve  been  abandoned  in  favor  of  a  few  whose  merits 
and  superiority  háve  won  generál  recognition. 

Buch? s  Extension  Apparatus. — Prominent  among  them  is  the  methoii 
of  continuous  extension  with  which  the  name  of  the  late  Dr.  Gurdon 
Buck  is  associated.  It  is  simple  in  construction,  easy  of  application, 
causes  no  pain  to  the  patient,  and  allows  thorough  examination  of  the 
limb  at  all  times.  It  is  the  method  which  I  use  habitually,  and  I  believe 
it  to  be  the  one  in  most  generál  use  in  New  York. 

The  details  of  its  application  háve  been  described  in  the  chapter  on 
Treatment,  page  181.     Figúre  291  shows  how  the  strips  of  adhesive 

Fig.  291. 


Adhesive  plaster  applied  for  extonulon. 

plaster  are  made  fast,  and  figúre  292  shows  the  limb  resting  úpon  a 

Volkmann's  sliding  rest,  with  the  weight  and  the  short  coaptation  splints. 

A  perineal  bánd  for  counter-extension  is  unnecessary  if  the  foot  of  the 

bed  is  raised  about  six  inches.     When  Volkmann's  rest  is  used  a  thin 

cushion  or  folded  sheet  should  be  placed  under  the  thigh  to  support  it, 

and  it  is  usually  desirable  to  make  special  pressure  with  cushions  or  sand 

bags  below  and  on  the  outer  side  of  the  thigh  to  correct  any  angular  dis- 

placement  or  oppose  the  tendeney  of  the  upper  fragment  to  rotate  out- 

wardly.     This  latter  tendeney  should  be  especially  watched  for  and 

opposed  ;  the  patients  often  show  a  strong  inclination  to  lie  partly  on  the 

injured  side,  instead  of  squarely  on  the  back,  and  when  they  do  so  the 

pelvis  sinks  on  that  side  and  rotates  the  upper  fragment  outward,  while 
34 
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the  lower  fragment  and  foot  are  kept  stationary  by  the  dresaings.  Even 
when  the  patíent  lies  fiat  on  his  back  the  trochanter  can  sometimes  be 
seen  to  occupy  a  more  posterior  position  than  the  one  on  the  other  side, 


to  be  rotated  ouhvard,  and  it  mušt  eithcr  be  held  up  on  cushions  or  tlie 
foot  and  lower  segment  rnnst  be  rotated  in  tlie  samé  direction  by  raising 
the  inner  side  oť  tlie  sliding  rest. 

Besides  its  simplicity  of  conatruction  the  roethod  has  the  other  merit 
of  allowing  a  certain  libcrty  of  motion  and  choice  of  position  to  tlie  pa- 
tient  which  make  his  confinement  less  irkaome,  lesa  dangerous,  and  lesa 
likely  to  cause  bedsores.  It  is  unnecessary  to  kecp  liis  head  and 
ahouMers  low,  he  can  sit  up  in  the  bed,  rcsting  on  pillows,  and  can  move 
himself  up  and  down  with  a  freedom  quite  as  great  as  that  ťumished  by 
a  suspended  splint.  Indeed,  it  is  rather  atartling  to  see  the  apparent 
recklessness  with  which  a  patient  will  raise  himself  úpon  his  elbowa  and 
draw  liímaelf  rapidly  up  in  the  bed.  The  sliding-rcst  and  the  weigbt  and 
pulley  furníah  a  valuable  combination  of  solidity  and  freedom. 

Čare  ahould  be  taken  to  carry  the  adhesive  atrapa  and  tbc  roller 
bandage  which  secures  them  several  incbes  abovc  the  knee,  if  the  posi- 
tion of  the  fracture  perraita,  in  order  to  také  some  of  the  straní  of  the 
weight  off  the  ligamenta  of  that  joint ;  and  when  the  fracture  has  heen 
above  the  middle  of  the  sbaft  I  háve  sometimes  reapplied  the  strips  after 
the  third  weck  ao  tbat  tbey  would  adherc  only  to  the  lower  part  of  tlie 
thigh,  and  would  leave  the  leg  free  for  passive  motion  at  the  knee. 

The  roller  bandage  which  secures  tlie  atrípa  of  adhesive  plastcr  is 

'BJetimea  coated  with  silicate  of  sóda  to  givc  it  a  smooťh  finish  and 

'  it  more  aolid,  but  tbc  practice  seema  to  me  to  be  undeairable  be- 
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canse  of  the  unpleasant  reactionof  the  impervious  coating  úpon  tlie  skin. 
The  samé  objection  applies  to  plaster  of  Paris. 

The  pulley  should  be  in  the  Hne  of  the  axis  of  the  lirab  or  slightly 
above  it,  and  the  end  should  be  long  enough  to  allow  the  limb  to  be 
raoved  up  and  down  in  the  bed  for  the  dištance  of  a  foot  or  eighteen 
inches.  If  a  pulley  cannot  be  obtained  one  can  be  extemporized  out  of 
a  spool  and  a  stout  iron  rod  or  wire.  The  weight  mušt  vary  according 
to  circumstances  ;  fifteen  or  twenty  pounds  are  usually  required  at  first 
for  a  healthy  stout  adult,  and  it  may  be  reduced  one-half  aťter  the  third 
week. 

The  coaptation  splints,  three  or  four  in  number,  should  be  ten  or 
twelve  inches  long  and  two  inches  widc,  suitably  padded,  and  made  fast 
with  straps  or  pieces  of  bandage  that  can  be  tightened  at  will.  A  plaster 
of  Paris  casing,  made  with  the  ordinary  plaster  roller,  and  extending 
from  the  knee  to  the  trochanter,  is  an  excellent  substitute  for  the  wooden 
splints  after  the  first  or  second  week. 

As  soon  as  the  abnormal  mobility  is  lost  the  limb  may  be  enveloped 
in  plaster,  and  the  patient  allowed  to  go  about  on  crutches.  I  think  it 
is  imprudent  to  make  this  change  before  all  danger  of  the  occurrence  of 
shortening  has  passed,  and  as  a  test  of  this  I  remove  the  weight  for  a 
day  or  two  ;  if  the  limb  does  not  shorten  during  this  time  I  apply  the 
plaster,  if  it  does  shorten  I  reapply  the  weight.  The  plaster  dress- 
ing  should  include  the  leg  and  the  pelvis,  and  need  not  be  very  heavy, 
since  it  is  intended  only  to  give  additional  support  and  to  guard  against 
accident.  It  should  be  kept  on  for  two  or  three  weeks  and  reapplied  if 
on  cxamination  the  union  appears  insufficient  or  tender.  The  danger  to 
be  guarded  against  in  the  later  stages  of  treatment  is  that  of  secondary 
fracture,  ruptúre  of  the  callus,  by  a  comparatively  slight  cause.  It 
arises  when  the  patient  leaves  his  bed  and  continues  for  some  time 
thereafter,  even  to  the  end  of  the  third  month,  and  it  should  be  im- 
pressed  strongly  úpon  the  patient,  especially  úpon  the  young  and  activo 
who  chafe  under  the  confinement  and  are  anxious  to  prove  to  themselves 
that  they  are  well.  With  šuch  patients  confinement  to  the  bed  and 
encasement  in  plaster  should  be  prolonged  beyond  the  usual  time. 


Fig.  293. 


Long  stdo  splint.    (Hamilton.) 


Dr.  Hamilton  uses  in  addition  to  the  weight  a  long  side  splint  with  a 
cross-bar  at  the  foot  (fig.  293)  to  give  additional  steadiness  to  the  fra<*- 
ments  and  to  prevent  rotation.     The  sliding-rest,  which  is  of  later  intro- 


532 


FRACTURES    OF    THK    FEMUH. 


duction,  meets  the  latter  indication  equally  well  and  has  advantages  of 
its  own.  If  it  is  thougbt  desirable  to  give  the  fragments  more  support 
than  the  short  coaptation  splints  supply,  a  moulded  thigh-piece  of  plaster 
or  pasteboard  may  be  added. 

Long  side  splint. — In  the  long  side  splint,  single  (fig.  294)  or  double 
(fig.  295),  an  India-rubber  cord  is  substituted  for  the  weight  and  pulley, 

Fig.  294. 
Doablc  ftuUaj 


IntLRutí*rAccum.ul£Ltor 
Long  hingle  sldo  splint  and  India-rubber  exteuttion. 

and  the  dressing  is  entirely  independent  of  the  bed.  Counter-extension 
is  made  iu  the  single  splint  by  a  perineal  bánd,  and  in  the  double  one  by 
a  brace  for  the  foot  on  the  uninjured  side.     The  India-rubber  which 

Fig.  295. 


India  mh&er 
AccumuUctor 

Double  side  Hplint.     (CrlppV) 

makes  the   e.xtension  is  attached  to  the  limb  as  in  Buck's  method  by 
strips  of  adhesive  plaster  secvired  by  a  roller  bandage. 

The  single  splint  mušt  be  long  enough  to  reach  from  a  few  inches  be- 
low  the  foot  to  the  axilla,  and  is  sometimes  bracketed  opposite  the  tro- 
chanter.  After  the  adhesive  strips  háve  been  applied  the  splint  isplaced 
against  the  outer  side  of  the  limb  and  body  with  a  long,  narrow,  well- 
padded  cushion  between,  and  made  fast  a  t  the  upper  end  to  the  perineal 
bánd  which  mušt  be  well  padded  and  fitted  smoothly  to  the  groin.  Then 
extension  is  made  úpon  the  foot  by  an  assistant  to  bring  the  limb  dowu 
to  its  full  lcngth,  and  the  cord  is  carried  around  the  pulley  at  the  bottoin 
of  the  splint  and  made  fast  to  the  rubber.  Finally,  a  body  bandage  is 
passed  ahout  the  upper  end  of  the  splint  and  the  chest. 

In  the  double  splint  the  perineal  bánd  is  gotten  rid  of  by  making  the 
counter-extension  through  the  opposite  limb,  and  by  raising  the  foot  of 
the  bed  two  or  three  inches.  The  apparatus  is  sufficiently  well  shown 
iu  fi<rurc  295  to  render  a  detailed  deseription  unnecessary.  Mr.  Bryant 
speaks  highly  of  tliis  splint,  saying  that  in  31  cases  treated  with  i  t  con- 
secutivcly  by  him  there  was  no  shortening  in  18,  less  than  half  an  ineh 
in  10,  and  in  only  3  did  it  amount  to  an  inch. 

The  disadvantages  of  this  method,  as  compared  with  Buck's  extension, 
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are  in  the  use  of  tlie  perineal  bánd  and  in  the  more  rigid  confinement  to 
one  position  in  the  bed.  On  the  other  hand  it  probably  keeps  the  frag- 
mente steady. 

Various  attempts  to  do  away  with  the  perineal  bánd  by  the  substitu- 
tion  of  other  methods  of  making  counter-extension  háve  been  made  but 
háve  not  gained  múch  favor.  Sir  Wm.  Ferguson  applied  "  counter-ex- 
tension from  a  strong  stay  of  jean  carefully  fitted  to  the  opposite  thigh, 
from  which  a  bánd  extended  in  front  and  behind  to  the  upper  end  of  the 
splint."  Mr.  Campbell  de  Morgan  places  the  long  splint  on  the  unin- 
jured  side  for  counter-extension,  and  makes  the  extension  about  a  pulley 
placed  on  a  crosspiece  at  the  foot  (fig.  296).     Dr.  Hodge  prolonged  the 


Fig.  296. 
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Campbell  de  Morgau's  splint. 

splint  beyond  the  shoulder  by  means  of  a  bent  iron  rod  and  mvle  the 
counter-extension  by  strips  of  adhesive  plaster  fastened  to  the  front  and 
back  of  the  chest. 

Jíennequirť 8  splint,  which  seems  to  háve  become  quite  a  favorite  in 
France,  consists  of  a  gutter  of  wire  gauze  in  which  the  thigh  lies  (fig. 
297)  with  the  knee  bent  and  the  foot  resting  on  a  support  by  the  side 

Fig.  297. 


Henneqnin's  apparatus  for  fracture  of  the  fetnur. 


of  the  bed.  Counter-extension  is  made  by  three  pads  attached  to  the 
upper  end  of  the  gutter.  The  lower  one  is  in  the  form  of  a  crescent, 
and  takes  its  bearing  against  the  ischium,  the  other  two  are  attached  to 
adjustable  rods,  G  and  H  in  the  figúre,  and  rest  against  the  pubes  and 
ilium.  Extension  is  made  by  elastic  bands  fastened  at  one  end  to  a 
padded  leather  bánd  which  buckles  about  the  lower  portion  of  the  thigh 
and  buttoned  at  the  other  to  the  ends  of  the  side  pieces  of  the  gutter.     A 
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lastic  banda  attaehed  to  tlie  sarne  bnrs  make  tractíon 
:  of  tlie  npper  part  of  tlie  leg.  Tlie  foot  and  leg  are 
n  batting  and  tlie  lower  end  o  ť  tlie  gutter  is  swnng  f'rom 
íxed  point  above  tlie  bed. 

tí. — The  Huspuuded  anterior  aplint  introdueed  by  N&thau 
!IS),  and  moiiifierl  by  ľrof.  Hodgen  is  iiigiily  eateemed 


by  aomc  aurgeons,  espccially  in  tlie  treatment  o£  compound  fractures. 
Extemion  is  made  by  liaving  the  point  of  suspcnskm  beyond  th«  foot, 
and  CoutUer-exteiiHÍmi  by  tlie   weiglit  of  the  pelvis.     Sinith's  aplint  is 


of  páral  lei  roda  of  iron  w'ire  bcnt  to  fit  at  the  knee,  aokle,  and 
:  it  is  pluced  along  tlie  front  of  the  lirab  and  made  f&st  to  it  with  a 
liandage  or  with  strips  of  stout  muslin  or  leather  passing  under 

tnli  Iron)  one  síde  to  tlie  other. 
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Ilodgeii's  splint  is  rather  stoutcr,  and  the  bárs  pass  beside  tlie  límb 
and  beyond  the  sóle  of  the  foot  instead  of  in  front.  It  is  secured  to  the 
límb  by  stripa  of  adhesive  plaster  and  a  stirrup  as  in  Buck's  extension, 
the  limb  rests  úpon  broad  strips  of  bandage  or  atrapa  passing  under  it 
from  one  eide  to  the  other,  and  the  whole  is  suspended  as  shown  in  figúre 
299,  which  is  aaid  by  Mr.  Bryant  to  represent  the  manner  in  which  it  is 
used  at  Guy's  Hospital. 

The  Plaster  of  Paríš  Dressing. — This  form  of  the  immovable  dressing 
had  a  notable  retuni  to  favor  in  this  country  between  1870  and  1875. 
It  was  introduced  into  Bellevue  Hospital  by  Dr.  Sands  and  Dr.  McBur- 
ney,  at  that  tíme  his  house-surgeon,  and  the  extenaive  use  that  was  sub- 
sequently  made  of  it  was  largely  due  to  the  excellence  of  the  results 
obtained  with  its  aid  in  that  hospital.  The  claims  made  for  it  werc 
somewhat  exaggerated  and  it  is  now  used  very  múch  less  than  it  was  a 
fewyearsago.  I  háve  not  secnarecentfracture  of  the  thigh  thus  treated 
in  Bellevue  or  the  Preabyterian  hospital  in  several  yeara,  and  on  inquiry 
of  the  surgeons  of  the  New  York,  Roosevelt,  and  St.  Luke's  hospitals 
I  learn  that  ita  use  is  equally  restricted  or  aban- 
doned  in  those  institutions.     Mr.  Erichsen,1  how-  Fíg-  3C0- 

e  ver,  says  he  has  treated  many  fractured  thighs 
with  this  or  the  si  mi  la  r  starch  dressing  "  without 
confinement  to  the  bed  for  more  than  three  or  four 
days,  and  without  the  slightest  apparent  shortening 
or  dcforroity  being  left."  A  fracturc  of  the  thigh 
is,  in  roy  opinion,  a  sufficiently  serious  injury  to 
make  it  worth  the  patienťs  while  to  remain  in  bed 
for  a  month,  and  the  advantages  to  be  obtained  by 
getting  hiin  out  of  bed  in  the  first  week  can  seldom 
compensate  for  the  risk  it  involves  of  producing  an 
inferior  result,  perhaps  a  life-long  deformity. 

The  generál  details  of  the  application  of  the 
bandage  háve  been  given  on  page  11-í  ;  among  the 
special  ones  are  tlie  íbllowing:  The  bandage  may 
be  first  applied  to  the  foot,  ankle,  and  lower  part 
of  tlie  leg  and  allowed  to  barden,  tben  the  patienťs 
hody  is  raised  above  the  bed  or  table  by  a  sling 
passed  about  his  waist  and  attached  to  a  support,  )ni( ;  rrictnrfl  «i  thigh. 
counter-extension  is  provided  for  by  a  well  greaeed  {ErichMu.) 
perineal  bánd  or  an  upright  rod  made  fast  to  the 
table  and  padded  so  that  it  will  not  chafe  the  perineum  against  which  it 
rests,  and  then  traction  is  made  úpon  the  foot.  When  the  limb  has 
been  drawn  down  to  ita  full  length  the  remainder  of  tbc  plaster  dressing 
is  applied,  and  is  strengthened  at  the  groín  by  a  piece  of  blanket  or  simi- 
lar  loose  meshed  materiál  soaked  in  plaster  eream  and  laid  over  tbe 
anterior  and  outer  aspects  of  the  región.  Extensiou  mušt  be  kept  up 
until  the  plaster  has  hardened.  Anrastnesia  may  be  used  to  dimiuish  the 
resistance  of  the  muacles  or  pressure  made  npon  the  femoral  artery.     If 

1  Science  and  Art  of  Sargery,  Am.  od.,  1873,  vol.  Í.  p.  376. 
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tlie  patient  ia  allowed  to  get  up  the  límb  ahould  be  supported  by  t,  sling 
passing  under  the  sóle  and  about  the  neck. 


Fig.  302. 


FmctBra  of  iho  fUDur.    W»LilO((  for  ihs  plular  lo  Nt 

Fracture  of  the  Thiyh  in  CJtildren. — Extension  by  weight  and  pníky 
ia  not  satisfactory  in  theae  caaes  becauae  of  the  restlessneaa  of  the  patient, 
and  the  aoiling  of  an  immovable  apparatus  by  the  feoea  and  iinne  will 
often  make  a  change  necessary.  The  practical  difficultics  in  the  way  of 
the  uaual  dressings  háve  seemed  bo  great  that  some  of  the  most  experi- 
enced  anrgeons,  Paget  and  Oallender,1  háve  diacarded  them  entirely  and 
háve  treated  many  aach  fractures  without  aplints,  "  the  child  being  laid 
on  a  firm  bod,  with  little  or  no  head  pillow,  v/itb  the  broken  limb,  after 
aetting  it,  bcnt  at  the  híp  and  knee  and  laid  on  ita  outer  side."  This 
practice  maj  answer  in  some  caaea  of  transverae  frac- 
ture without  ruptúre  of  the  períoateum,  but  I  ahould 
not  be  willing  to  trust  to  it. 

Mr.  Bryani*  recommends  "  that  the  injured  limb  of 
tlie  child,  together  with  tlie  sound  one,  be  Hexed  at  a 
right  angle  with  the  pelvia,  fixed  with  some  light 
splint,  and  hoisted  upwarda  to  a  cradlc,  hook,  or  bar 
above  the  bed.  (Fig.  302.)  By  these  meana  the 
wcight  of  the  body  acta  aa  a  constant  counter-extend- 
ing  force,  the  child  can  be  vreli  looked  after  for  pur- 
poscs  of  clcanliness,  and  a  good  result  may  be  ex- 
pected.  AtGuy'swe  bave  had  excellent  results from 
this  practice."  Lentzc1  reported  a  caae  treated  in  tliis 
manner  on  Scbedc's  auggestion  very  satisfactorily. 
The  child  waa  i  J  years  old  and  the  thigh  was  broken 
between  the  miadle  and  upper  thinls ;  extension  was 
made  by  strips  of  adhesive  plaster  attached  in  tbe  usual 
manner,  the  cord  was  carried  over  a  pulloy  immediately 
above   the  pelvia,  and  the  weigltt,  4£  pounds,  waa 

■  St.  Barlholomcw'3  HuRpital  Beporta,  1867,  p.  385. 
>  1'mcUiw  Of  Surg*ry,  3d  Am.  eď.,  p.  849. 
1  Ucrlimr  Klin.  Wuchuusolirift,  1880,  No.  52. 
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enough  to  make  the  pelvis,  with  a  little  aid  from  the  hand,  swing  clear. 
The  child  appeared  to  be  perfectly  comfortable  during  the  fourweeks  the 
position  was  maintained,  and  frequently  sat  upright  in  the  bed,  his  body 
parallel  to  the  limb.  Lentze  suggests  that  a  cross-bar  should  be  attached 
to  the  foot  to  slide  between  two  pairs  of  vertical  rods  and  prevent  ro- 
ta tion. 

Mogling1  makes  the  apparatus  independent  of  the  bed,  so  that  the 
child  can  be  taken  into  the  air.  He  lays  the  child  on  its  back  on  a  well- 
padded  board  to  which  a  barrel  hoop  is  fixed  so  as  to  be  directly  over  the 
pelvis,  and  to  this  the  foot  is  attached  by  an  elastic  cord.  The  child  is 
aho  tied  fast  to  the  board. 

It  has  been  asserted  that  the  confinement  to  this  position  is  dangerous 
because  likely  to  cause  trouble  in  the  lungs.  Kiimmell2  has  answered 
the  objection  by  reporting  the  results  of  the  treatment  in  forty  cases,  12 
under  one  year,  16  between  one  and  two  years  old,  and  12  more  than 
two  years  old:  3  died,  of  causes  independent  of  the  fracture  ;  in  all  the 
others  the  result  was  satisfactory.  In  one  čase  the  extension  was  kept 
up  for  111  days,  and  in  another  for  104  days  without  causing  the  least 
trouble.  An  increase  in  the  length  of  the  limb,  amounting  to  from  one  to 
two  centimetres,  which  occurred  not  infrequently,  disappeared  under  use. 

Dr.  Hamilton  uses  a  double  long  side  splint  with  a  cross-bar  at  the 
lower  end  (fig.  303).     The  splints  reach  nearly  to  the  axilla  on  each 

Fig.  303. 


Hamllton's  splint  for  fracture  of  the  fetnur  la  childrea. 

side,  and  the  limbs  and  body  are  made  fast  to  thera  with  a  roller  banda^e. 
Coaptation  splints,  a  perineal  bánd,  or  elastic  extension  may  be  added  if 
desired. 

The  wire  cuirass  used  in  disease,  or  after  excision,  of  the  hip-joint 
fumishes  a  convenient  means  for  imraobilizing  the  limb  and  making  ex- 
tension. 

Gritti8  published  the  results  of  the  treatment  of  38  cases  of  fracture  of 
the  thigh  in  children  under  the  age  of  seven  years  by  weight  and  pulley. 
The  points  of  special  interest  are  that  in  the  great  majority  of  cases  the 


1  Centralblatt  fur  Chirurgie,  1882,  p.  292. 
a  Berliner  Klin.  Wochensehrift,  1882,  No.  4. 
•  Centralblatt  fur  Chirurgie,  1881,  p.  155. 


538  FltACTUltEB    OK    THK    FEHľll. 

fracture  had  Consolidated  by  tlio  twentieth  day,the  minimum  ffU  cievou 
dav  s  iu  a  ehild  one  year  olii,  tlie  maximum  sixty  daya  in  a  raeliitic  ehild. 
For  tlie  treatment  of  compound  fractures  and  ťailure  of  úniou  tlie 
readcr  in  referred  to  tlie  chapters  on  those  subjects. 


3.  Fractures  at  thb  Lower  End  of  thh  Frmub. 

In  tbis  group  are  tneluded  fractures  at  or  just  above  the  base  of  tlie 
condyles,  the  aupracondyloid  fractures,  intercondyloid  fractures 
tion  of  tlie  lower  epíphysís,  and  fracture  of  either  eondyle. 

These  fractures  may  be  produced  by  indirect  violence,  as  in  a  fall 
úpon  tlie  feet  or  tlie  knees,  or  by  the  fall  of  the  body  when  the 
beemne  fixed  by  slipping  into  a  hole  or  between  the  ronnds  of  a  ladder, 
or  by  direct  violence  as  in  the  passage  of  the  wlieel  of  a  wagon  or  in  a 
blow  receivcd  direetly  upon  the  part.  The  special  importance  of  tlie 
fracture  is  found  in  tlie  proximity  or  direct  implieation  of  the  kner-jnint 
and  in  tlie  diffienlty  of  exercising  at)  cfticient  control  over  the  compara- 
tivcly  small  lower  fragment. 

A.  SUPRACONDYLOII)  FRACTURE  ANĽ  SbFABATIOK  OF  THB  EPIFHTSXf. 
— In  tbis  elass  are  included  fractures  of  the  shaft  lyíng  within  the  lower 
foiir  inches  of  tlie  bone,  fractures  which  are  relatively  more  commorj  ín 
early  life  when  compared  wtth  fractures  of  or  between  the  condyles. 
The  fracture  is  commonly  produced  by  indirect  violence,  a  fall  upon  the 
feet  or  knees,  and  in  some  cases  by  avnlsion  as  above  mentioned,  the  leg 
being  fixed  while  tlie  body  is  projected  ťunvard  or  to  one  aidc. 

The  fracture  is  usually  obíiuue,  and  froín  above  forward  and  dnwn- 
ward,  btit  the  obľupiity  may  be  in  any  directiou  and  may  be  so  sUghl 
that  the  fracture  is  nlmost  transverse.  Quite  a  number  of  cases  of  tmu- 
matíc  Beparatton  of  tlie  epiphysis  háve  been  reported  ;  one  of  tliem,  seen 
by  Chauvel1  in  1872,  ia  unique.  It  was  produced  in  an  attempt  to 
straighten  a  knee  tbat  had  becomo  ankylnsed  in  a  faul  ty  position  in  000* 
se<|uence  of  a  tuuior  alhus.  An  abscess  fonned  and  the  patient  dir.d  OÍ 
py:eii]ia. 

Aa  a  rcsult  of  the  usual  oblkjuity  ín  the  directiou  of  the  linc  of  frac- 
ture tbc  fragmente  override,  the  upper  one  passíng  iu  front  of  the  lower 
and  i ts  point  sometimes  engaging  in  the  substance  of  the  quadrioepa 
muscle  or  its  tendon  or  even  perlorating  both  it  and  tlie  skín.  BoTUT 
niaintained  that  the  lower  fragment  turned  upon  its  transverse  axís  so  that 
its  articular  aurface  looked  more  or  lesa  direetly  forward,  and  iis  ľrac- 
tured  surface  backward,  but,  tliisdi.'phicenícnt  bas  heenshownto 
It  exists  iu  some  cases;  Trélal*  reported  one  in  1854,  BrO0&,'  Kollin, 
and  Kichet,  each  one  in  1857,  bul  usually  the  ťragmenta  remain  iteurly 
parallel  to  each  other.  When  the  fracture  is  oblique,  backward  KM 
downward,  and  in  some  cases  of  trausverse  fracture  or  separation  of  the 
cpipiiysis,  the  lower  fragment  is  displaced  forward.     In  either  čase  tlie 

i  Diét  Enoyclopŕdíqiie.  Art.  Cuisst\  p.  233. 

-'  Ari-LiiYi-siiŕiuTul.'s  ,[■■  Mii-L,  ls:,4.  r...l.  ii.  p.  78. 

•  Bull. de  la  Sooiŕlŕ  <k<  Chirurgie,  vul.  vii,,  lS57,p.  297. 
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popliteal  vessels  may  be  so  pressed  úpon  as  to  cau3e  gangrene  of  the 
parts  below.  The  tilting  backward  of  the  upper  end  of  the  lower  frag- 
ment, when  i  t  occurs,  is  duc  to  the  contraction  of  the  gastrocnemii,  and 
the  displacement  is  opposedby  the  adductor  magnus.  Malgaigne  deuieíl 
that  this  angular  displacement  ever  occurred,  but  although  Boyer  over- 
stated  its  frequency,  and  although  the  clinical  proof  claimed  by  so  many, 
the  presence  of  a  hard  mass  in  the  popliteal  space  which  is  made  less 
prominent  by  flexing  the  knee,  is  insufficient,  yet  its  occasional  occur- 
rence  has  been  demonstrated  post  mortera. 

Separation  of  the  epiphysis,  which  is  theoretically  possible  until  about 
the  25th  year  of  life,  has  been  observed  at  difterent  ages  between  the 
moment  of  birth  and  the   ltíth    year.     Manquat1 
collected  10f>  cases,  of  which  20  were  of  the  lower  Fi$r.  304. 

end  of  the  femur.  It  has  been  produced  by  direct 
violence,  but  more  commonly  by  traction  úpon  the 
leg  with  torsion,  or  by  hyper-extcnsion  of  the  knee 
as  in  Couraľs*  čase.  the  first  one  reported  with  de- 
tails,  a  boy  11  years  old  who  engaged  his  leg  in  a 
hole  and  fell  forward.  Volkmann8  calls  attention 
to  the  facility  with  which  this  accident  takes  plače 
when  the  hip-joint  is  diseased  ;  he  says  he  has  pro- 
duced the  separation,  at  the  lower  end  of  the  femur,  separation  oť  th«  íower 
three  times  in  šuch  cases  by  tlie  traction  made  in  £"^lp  of  the  fcmur' 
applying  a  plaster  dressing  or  the  rotation  in  seek- 
ing  for  crepitus.  In  several  cases  it  has  been  produced  by  the  leg  be- 
coming  engaged  between  the  spokes  of  a  wagon  wheel  in  motion.  In  a 
few  cases  it  has  been  caused  intcntionally  to  rcmedy  a  génu  valgum,  and 
once  accidentally  by  Chauvel,  as  above  mentioned,  in  an  attempt  to 
straighten  a  knee  that  had  become  fixed  at  a  right  angle  in  the  course  of 
a  white  swelling  of  that  joint ;  the  straightening  was  easily  effected,  but 
abscesses  forraed  and  the  patient  died  oť  pysemia.  The  autopsy  verified 
the  diagnosis.  Some  of  the  cases  havo  been  compound  from  the  begin- 
ning,  others  háve  become .  so  by  suppuration  at  the  seat  of  fracture  and 
opening  of  the  abscess.  The  diagnosis  in  the  compound  cases  may  be 
made  by  recognition  of  the  cartilaginous  layer  on  the  surface  of  one  of 
the  fragments,  usually  the  lower  one ;  in  the  simple  ones  by  the  position 
and  direction  of  the  fracture  and  the  age  of  the  patient.  It  is  possible 
that  the  growth  of  the  limb  may  be  checked  in  consequence. 

The  diagnosis  of  supracondyloid  fracture  is  not  difficult.  In  addition  to 
the  usual  signs  of  loss  of  power,  pain,  erepitation,  and  abnormal  mobility 
we  usually  find  a  deformity  which  is  characteristic,  a  dropping  back- 
ward of  the  lower  fragment  and  upper  part  of  the  leg,  and  a  projection  of 
the  patella  forward,  especially  of  its  upper  end.  In  consequence  of  the 
overriding  the  patella  is  freely  movable  unless  the  tendon  of  the  quadri- 
ceps  is  penetrated  by  the  sharp  end  of  the  upper  fragment  and  the 
patella  fixed  between  it  and  the  head  of  the  tibia. 

1  Surles  décollements  épiphysaires  traumatiques.     Thése  de  Paris,  1877. 
a  Archives  Uénérales  d«  Méd.,  vol.  ix.,  1825,  p.  337. 
*  Virchow's  (Canstatťs)  Jahresbericht,  18tí6,  ii.  p.  337. 
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f&noai  FuAľ'ľľiii^  (fig.  806).- — tn  those  fractures  Itoth 
lepanited  from  the  shaľt  and  from  eaeh  otber,  tlie  U&e 
-shapc-d.  The  fracture  is  aometimea  clasaed  as  a  supra- 
uro  with  aplitting  of  thc  lowcr  fragment,  since  that  ia 
the  modc  of  production  in  most  casca  ;  thc  shaft  is  firat 
u  the  upper  fragment  penetratea  and  spUta  the  lowcr  (fig. 
aiiti  tliat  the  fracture  is  caused  by  a  violence  tranamitted 


Fig.  305. 


Fig.  30C. 


through  the  patella  whieh  acta  aa  a  wedge  and  aplits  off  the  condylea 
doea  nót  bear  the  test  of  experiment  or  harmonize  with  the  fact  that  in  a 
fall  the  blow  ia  rarely  received  úpon  the  patella.  Trélat,'  in  the  elabo- 
rate  nrtiele  in  whieh  it  waa  first  sought  to  give  a  detailed  and  full 
aecount  of  the  fracture  of  the  lower  end  of  the  feumr,  pointa  out  that 
in  six  cases  «f  supracondyloid  fracture  the  average  age  was  27$  year*, 
while  in  thirteen  easea  of  intercondyloid  fracture  it  was  48$  yeara.  Thc 
ntimber  of  the  cases  aeema  to  nie  k>o  suiall  to  warrant  the  iuťerence  that 
tliií  differeaňe  ia  an  easeittial  and  conatant  one. 

Tlie  line  of  fracture,  the  generál  direction  of  whioh  ia  commonly  ob- 
1i<|uc,  may  lie  very  irregular  and  may  separáte  many  and  large  splintera. 
The  line  betwecn  the  condylea  followa  the  intercondyloid  notch,  and  U 
vertieal  and  antero-poaterior.  In  a  caae  observed  by  Nélaton  and  re- 
poried  hy  Tid!at(loc.  cit.,  p.  73),  the  mechanistn  of  the  separation  of  the 
ľmnkh's  ia  sliown  plainly,  the  upper  fragment  being  impacted  into  the 
Irnvcr  (ine,  lmt  mainly  on  the  inner  aide,  and  the  separation  of  the  eon- 
ľlvh-i  mcrely  a  tUsiirc  (fig.  IÍ07).  Uaually,  however,  the  condylea  an 
i ipletoly  detiichcd  from  eachotherand  somotimea  separated  farenough 

'  Arcliivos  OŕnÉralea  de  Méd.,  1854,  ii.  p.  50. 
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to  allow  the  patella  to  sink  in  between  them,  and  either  Wg-  307. 

may  be  diaplaced  backward  further  than  the  other, 

with  a  corresponding  rotation  of  the  leg  aince  the 

tíbia  retains  its  connectíon  with  them.     The  crucíal 

ligamcnts  may  be  tom  longitudinally  or  tranaveraely, 

and  then  the  attachment  of  the  tibia  is  less  close. 

The  poínted  upper  fragment  perforatea  the  quadri- 

cepa  muacle  and  the  skin   in  a  large  proportion  of 

caacs ;   in   23    casea  of  supra-   and   intercondyloid 

fracture  collected  by  Trdlat  the  skin  was  perforated 

in  G  and  the  muselo  alone  in  6.     Tliere  is  alao  the 

s&me  possibility  of  injury  to  the  popliteal  ve.aaela  or 

of  presaure  úpon  them  by  the  end  of  the  upper  frag- 

men*-  äf'fBniur 

Intercondyloid  fracture  of  both  feraurs  is  a  rare  and 
very  grave  injury.  In  a  čase  under  my  čare  at  Bellevue,  the  patient  never 
rallied  fairly  from  the  shock  and  díed  in  thirty-six  houra;  one  fracture 
was  compound  by  perforation  of  the  muacle  and  akin  in  front  by  the  upper 
fragment,  the  other  waa  síinple,  but  the  popliteal  vein  waa  tom,  and 
therc  waa  a  large  extravaaation  of  the  blood  in  the  thigh.  In  each  tlie 
lower  end  of  the  upper  fragment  was  very  irregular  but  not  broken 
oblii]uely,  and  therc  was  múch  comminution  between  it  and  the  eondyles ; 
the  compact  layer  on  the  posterior  face  of  the  bone  was  pressed  in 
toward  tlie  centre  aa  if  the  lower  fragment  had  been  bent  violently  back- 
ward  úpon  the  other.  The  injury  waa  cauaed  by  a  fall  frora  a  height  of 
about  forty  feet. 

Shortcning  of  the  limb  ia  common,  but  the  aígn  ia  one  that  ia  aeldom 
needed  for  the  diagnosia  ;  in  an  impacted  fracture  it  might  be  uaeful  in 
diatinguishing  the  lesion  from  fracture  of  one  condyle  alone. 

Enlargement  of  the  knee  by  separation  of  the  condylea  ia  rare,  or  at 
least  ia  difficult  of  recognition  ;  on  the  other  hand,  enlargement  by  effu- 
aion  or  hemorrhage  into  the  joint  ia  conatant. 

The  prognoaU  ia  aerious  aa  regards  both  the  life  of  the  patient  and 
the  integrity  of  the  joint.  Of  26  cases  collected  by  Hennequin1  7  died, 
3  wore  amputated,  and  16  recovered.  The  gravity  of  the  injury 
depends  mainly  úpon  the  implication  of  the  joint  and  the  traumatic 
artbritia  excited  thereby,  which  may  eaaily  end  in  auppuration  and  which 
in  any  caae  ia  very  likely  to  reault  in  more  or  lesa  8tÍn*hess. 

Treatment. — Aa  in  other  fracturea  of  the  femur,  continuoua  extenaion 
ia  the  most  convenient  and  leaat  painful  method  of  preventing  ahorten- 
ing  of  the  limb  by  overriding  of  tlie  fragmente  after  aupracondyloid 
or  intercondyloid  fracture ;  but  there  is  aome  differencc  of  opinion 
as  to  the  position  in  which  the  limb  should  be  kept,  wbether  the  knee 
ahnuld  be  coropletcly  extended  or  partly  flexed.  Those  who  fear  lest 
the  lower  fragment  should  be  tilted  backward  by  the  traction  of  the 
gaatrocncmii  muscles  prefer  the  flexed  po8Ítion  in  order  that  theac  may 
be  relaxed.  The  practice,  recommended  a  few  yeara  ago,  of  putting  a 
pad  in  the  popliteal  space  to  prevent  tbia  tilting  by  presaure  úpon  the 

1  Des  Fractures  Au  Fŕmur,  p.  405. 
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fragment  ií  verv  ")ij«iľtiuimlile,  and  I  caunot  belie ve  that  the  pian  B»g- 
gested  bj  Mr.  Urvaní  of  dividiug  tlie  tendo  Aohillis  t<'  aooompliah  tbc 
BAina  ľl'jľci  r:in  onen  be  necesaary. 

Iľ  extenaioii  in  tlie  straight  position  with  weiglit  and  pulley  faiU  to 
oorrettt  tbB  displiieement,  tlie  leg  may  be  raísed  ujíon  pillows  so  as  to  flejl 
tlie  kiiee  síoini'ivliat,  or  llndgen's  anäpended  splint  may  be  used.  It  tlie 
fraeture,  is  impaeted  or  transverse  and  tlie  tendem'v  to  displa* 
sliglit  or  absent,  the  Hrab  may  be  sito  p]  y  kept  on  a  double  inclined  plané, 
or  in  !i  ivirc  gutter,  or  ereu  encaaed  in  plaster  and  swung  ns  showi  tn 
fig.  :'.<l>,  or  in  plnster  Bplints,  or  tlie  Bavarian  splint.      A  point  of  cupital 

Fig.  308. 


'^; 


importanec  in  tlie  treatment  ia  to  prevent  or  control  inflammation  of  tlie 
joiut,  and  tlie  immobílization  tberefore  should  be  as  complete  h  poaaibi 
(br  the  first  two  or  three  weeka,  and  if  the  inflammation  is  ácute  and 
ankylosU  líkely  to  enaue,  the  knce  mušt  be  kept  almost  cotuplotely  ex- 
tended  because  tlie  usefulneBB  of  the  limb  will  be  greatest  with  the  jont 
fixed  in  thtt  position. 

If  suppuration  takes  plače  within  the  joint,  tlie  pus  mušt  be  proraptly 
evaenaied  through  a  free  iiieision  with  atriut  antiaeptic  precauttons,  and 
the  ease  treated  aa  a  eompouitd  fraeture. 

K\eii  rery  grave  casea  ure  capable  of  a  favorable  torminatitto.  As 
Italian  laborer,  43  years  old,  was  admitted  to  the  Presbyterian  lloŕpital, 
May,  1881,  with  a  compound  fraeture  of  the  left  femur  just  abon  the 
knoe,  eaused  by  tlie  limb  being  caught  between  the  pole  of  a  beavy 
wagon  and  a  bank.  The  wouud  waa  on  the  inner  Bide  and  iarge  enough 
to  admít  tlie  finger.  I  found  the  bone  múch  splintered  and  withdrew 
one  piece  that  was  completely  detached ;  it  was  trough-sbaped,  balf  an 
inch  long,  and  comprised  nearly  half  the  eircumľerenee  of  the  sbaft. 
There  was  lateral  motion  at  the  knec  joint  and  I  suspected  an  intereon- 
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dyloid  fissure.  The  wound  was  washcd  ont  thoroughly  with  the  car- 
holic  solution,  1  in  20,  a  drainage  tube  put  in,  and  a  carbolized  gauzc 
dressing  applied ;  Buck's  extcnsion,  and  tlie  thigh  supported  on  pillowa. 
The  temperature  did  not  ríše  above  100°,  and  the  patient  made  a  good 
recovery  and  left  tlie  hospital  with  a  good  joint  and  limb. 

C.  Fracture  of  eitiieu  Condyle. — Fracture  of  a  single  condyle  may 
be  caused  by  direct  violence,  as  in  a  fall  úpon  the  bent  knee,  or  by  avul- 
síon,  the  force  being  excrtod  through  one  of  the  lateral  ligaments  to  tear 
off  one  condyle  by  bending  the  leg  towards  the  opposite  side.  It  scems 
not  impossiblc  that  the  effect  observed  at  the  elbow  of  force  acting  in 
the  samé  direction  might  also  be  produced  hore,  and  the  condyle  on  tlie 
side  towards  which  the  limb  is  bent  might  be  broken  off  by  direct  pres- 
sure  of  the  head  of  the  tibia  úpon  it.  In  a  caae  reported  by  A.  H. 
Crosby'  the  fracture  was  caused  by  a  twist  of  the  leg  while  the  patient, 
a  youth  of  21  years,  was  resting  his  entire  weight  úpon  it. 

The  specimens  of  fracture  of  a  single  condyle  are  not  numerous,  but 
they  show  that  the  line  may  run  for  a  considerablc  dištance  upward  trom 
the  in tercon dyloid  notch  so  that  the  fragment  ter- 
minates  above  in  a  long  point,  or  it  may  turn 
abruptly  above  the  cdgc  of  the  articular  cartilage 
towards  the  side  of  the  bone,  as  in  figúre  309, 
which  represents  a  specimen  given  to  the  Dupuy- 
tren  Museum  by  Verneuil ;  in  tbís  čase  the  perios- 
teum  on  the  inner  side  and  tlie  erucial  ligaments 
were  untorn  and  the  fragment  was  not  displaoed. 
(Trélat,  loc.  cit.,  p.  69.) 

In  a  čase  reported  by  Dr.  Wells,*  the  tibia  was 
dislocated  outward  and  backward,  and  at  the  au- 
topsy  a  thick  scale  of  bone  was  found  to  liave  been 
tom  from  the  side  of  the  interná!  condyle,  and  to 
remain  attached  to  the  ligament.  The  leg  became 
gangrenous  promptly,  and  death  took  plače  on  the 
fourth  dav-  In  this  čase  the  disloeation  was  the 
essential  lesion,  and  the  fracture  only  an  incident. 

The  fragment  may  be  displaced  upward,  or  to  FmctnrasfthaiBtrrniiieoii. 
one  side,  or  it  may  be  swung  around  so  as  to  tie  d/10 "'  >hc  '•>•»•" 

partly  behind  or  partly  in  front  of  the  femur,  usu- 
ally  the  former.    As  it  remains  attached  to  the  tibia  the  first  and  tliird 
displacements  are  indicated  by  tbc  posture  of  the  leg,  the  second.  which 
is  very  rare,  by  the  grcater  breadth  of  the  knee. 

As  the  displacement  is  usually  slight,  and  the  connectíons  untorn,  tlie 
injury  may  easily  be  overlooked,  or,  if  suspected,  not  recognized  with 
certainty.  In  a  čase  under  the  čare  of  (iossclin  (rjuoted  by  Trélat)  the 
patient  was  treated  for  more  tban  a  month  for  a  supposcd  arthritis  oť  tbc 
knee  ;  he  grew  weaker  daily  and  died  of  exhaustion.  At  tbc  autoray 
the  joint  was  found  full  of  pus  and  one  of  the  condyles  broken.     The 
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fragmente  were  in  exact  apposition,  but  there  was  no  sign  of  repair.  The 
diagnosis  mušt  be  made  úpon  the  localized  pain,  ecchymosia,  loss  of  func- 
tion,  and  abnormal  mobility  and  crepitation,  recognized  by  direct  man- 
ipulation  of  the  condyle  or  by  moving  the  leg  laterally  or  in  the  direc- 
tion  of  flexion  and  extension. 

In  a  čase  reported  to  Dr.  Hamilton1  by  Dr.  Lewis  Riggs,  a  lad  15 
years  old  had  the  internal  condyle  broken  off  by  the  kick  of  a  horse  ;  the 
tibia  and  fibula  were  at  the  samé  time  dislocated  inward  and  upward, 
apparently  quitting  the  articular  surface  of  the  external  condyle  entirely. 
Reduction  was  accomplished  by  forcible  traction,  and  the  boy  recovered 
with  a  joint  that  was  nearly  as  good  as  its  fellow. 

The  reported  cases  show  a  remarkable  variety  in  their  course  and  ter- 
minations.  Some  patients  háve  recovered  without  greater  reaction  than 
would  be  expected  after  a  simple  non-articular  fracture ;  in  others  the 
joint  has  suppurated,  and  the  čase  has  terrainated  fatally  ;  in  Dr.  Crosby's 
čase  the  fragment  was  removed  six  months  afterwards,  by  operation,  and 
the  patient  made  a  complete  recovery  ;  and  in  a  čase  first  seen  by  Dr. 
Hamilton  three  months  after  the  injury,  the  fragment  remained  ununited 
and  could  be  moved  upward  half  an  inch  with  distinct  crepitus  and  pain 
by  flexing  the  knee.  During  the  next  two  years  the  usefulness  of  the 
limb  increased  steadily. 

The  treatment  consists  in  reduction  of  šuch  displacement  as  may  exist 
by  acting  úpon  the  fragment  through  the  lateral  ligament  and  the  leg, 
and  prevention  of  its  recurrence  by  keeping  the  leg  fixed  in  the  position 
to  which  it  was  brought  in  making  the  reduction.  As  the  lateral  liga- 
ments  are  tense  when  the  knee  is  extended,  and  relaxed  when  it  is  flexcd, 
the  extended  position  is  the  one  which  gives  most  security.  The  objec- 
tion  urged  by  Malgaigne,  that  it  favors  ankylosis,  is,  I  think,  unimpor- 
tant ;  we  know  that  the  coramon  cause  of  ankylosis  lies  in  the  severity  or 
the  prolongation  of  an  arthritis,  not  in  the  position  in  which  the  joint  is 
kcpt.  In  the  flexed  position  of  the  knee  a  slight  displacement  upward 
of  the  fragment  could  oceur  easily,  and  it  would  certainly  pass  unrecog- 
nized  so  long  as  the  position  wras  kept,  and  would  show  itself  in  abduc- 
tion  or  adduction  of  the  leg  as  soon  as  it  was  extended.  I  should,  there- 
fore,  treat  šuch  a  čase  in  the  extended  position  úpon  a  posterior  splint  or 
in  a  plaster  bandage  wTith  a  fenestra  if  necessary  at  the  joint.  After 
three  or  four  weeks  the  knee  might  be  partly  flexed  if  the  fragment  had 
lost  its  mobility,  but  not  otherwise.  In  short,  the  condition  resembles  a 
severe  sprain  of  the  joint,  and  should  be  similarly  treated.  I  háve  never 
seen  any  notable  impainnent  of  funetion  follow  retention  of  the  limb  in 
the  extended  position  for  three  or  four  weeks  after  a  severe  sprain  with 
lateral  motion  at  the  joint,  while  a  génu  valgum  or  varum  would  be  a 
serious  defonnity,  and  might  restriet  the  usefulness  of  the  limb  múch 
more  than  a  limitation  of  flexion  would. 

The  great  iinportance  of  complete  immobilization  is  shown  by  the  fail- 
ure  of  union  in  some  of  the  cases  and  the  suppuratiou  of  the  joint  in 
others. 

1  Loc.  cit.,  p.  493. 
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Joints  have  been  safely  incised  or  aspirated  of  late  in  recent  articular 
fractures  to  empty  them  of  the  effused  blood  and  synovia,  and  it  may  be 
that  the  effusion  will  render  šuch  interference  proper  in  some  cases,  but 
I  should  be  very  loath  to  undertake  it,  even  by  aspiration,  unless  the 
indication  was  very  positive.  On  the  other  hand,  it  is  proper  to  incise 
the  joint,  wash  it  out,  and  drain  it  at  the  earliest  possible  moment  after 
suppuration  has  begun. 
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CHAPTER   XXVI. 

FRACTURES  OF  THE  PATELLA. 

According  to  the  tablcs  given  in  Chapter  L,  fractures  of  the  patella 
represent  trom  one  to  two  per  cent.  of  all  fractures.  They  are  múch  more 
frequent  in  men  than  in  women,  and  in  middle  life  than  in  childhood  or 
old  age,  although  Malgaigne  maintains  that  the  proportion  of  fractures 
to  population  increases  with  each  decade.  The  youngest  of  Malgaigne's 
patients  was  11  years  old,  and  he  knew  of  no  other  younger  than  17 
years.  The  youngest  patient  in  the  127  cases  collected  by  Dr.  Hamil- 
ton  was  o  years  old,  and  the  fracture  was  very  different  from  the  usual 
one  since  only  a  small  piece  was  broken  frora  the  margin  of  the  bone  by 
a  direct  blow  ;  his  next  youngest  čase  was  16  years  old,  and  in  this  also 
the  fracture  was  by  direct  violence. 

The  cause  may  be  direct  or  indirect,  a  blow  or  a  fall  úpon  the  patella 
or  the  sudden  vigorous  contraction  of  the  quadriceps  femoris,  as  in  an 
effort  to  avoid  a  fall.  The  statistics  that  háve  been  collected  to  show 
the  relative  frequency  of  these  two  varieties  vary  very  widely  and  are, 
I  think,  untrustworthy  because  of  the  difficulty,  or  rather  the  imj»o?si- 
bilitv,  in  raanv  cases  of  reco<mizing  the  móde  in  which  the  fracture  has 
been  produced.  The  patient  slips  or  stumbles,  makes  an  effort  to  save 
himself,  falls,  and  the  patella  is  fouud  to  be  broken.  íle  is  unable  to 
say  whether  he  struck  úpon  the  patella  or  úpon  the  tuberosity  of  the 
tibia,  whether  directly  in  front  or  úpon  the  side,  or,  and  this  I  háve  met 
with  several  times,  he  asserts  that  he  fell  úpon  the  patella  because  he 
knows  i  t  is  broken,  and  cannot  understand  that  the  lesion  could  háve 
been  produced  in  any  other  way.  If  the  examination  is  pushed,  and 
the  question  asked,  "  how  do  you  know  it  ?  "  the  answer  is  often  u  why, 
it  tnu*t  háve  been  so."  Unfortunately  this  sort  of  reasoning  is  notcon- 
fined  to  the  patients,  and  sorne  of  the  statistics  are  colored  by  the  views 
of  those  who  make  them  up. 

My  own  conviction  is  that  the  cfficient  agent  in  the  great  majority  of 
cases  is  the  contraction  of  the  quadriceps,  and  the  grounds  f  or  this  helief 
are  the  numerous  cases  in  which  this  móde  of  production  can  be  clearly 
demnnstrated,  the  practical  impossibility  of  producing  any  but  a  comnii- 
mited  fracture  experimentally  by  direct  violence,  and  the  position  of  the 
patella,  which  is  šuch  that  the  blow  is  rarely  received  úpon  it  in  a  fall. 

Tne  question  whether  muscular  contraction  brcaks  it  by  direct  trac- 
tinn  <>r  by  bending  it  over  the  convexity  of  the  condyles  is  of  purely 
academical  interest,  and  in  most  cases  it  cannot  be  answered  positively 
because  the  position  of  tlie  bone  at  the  moment  of  fracture  with  refer- 
ence  to  the  condyles  cannot  be  known.     In  a  few  cases  the  fracture  has 
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been  caused,  beyond  question,  by  simple  traction  without  bending  or 
cross-strain,  as  in  a  čase  reported  by  Garreau *  in  which  a  second  frac- 
ture  by  muscular  action  occurred  in  the  upper  fragment  twelve  years 
after  the  first  fracture  had  healed  with  a  separation  of  four  centimetres 
(lf  incbes).  In  others  it  is  equally  certain  that  the  traction  of  the  lig- 
amentum  patellae  was  inclined  somewhat  backward  from  the  vertical  axis 
of  the  patella,  and  that  the  fracture  took  plače  when  the  limb  was  in 
nearly  complete  extension,  and  the  upper  part  of  the  patella  conse- 
quently  resting  on  the  condyles. 

The  coramonest  clinical  form  of  fracture  by  muscular  action  is  the 
violent  effort  made  by  the  individual  to  save  himself  from  falling,  an 
effort  in  which  the  extensor  quadriceps  is  powerfully  contracted.  The 
following  cases  illustrate  the  different  forms. 

Sir  Astley  Cooper  (čase  129)  tells  of  a  lady  who  "  descending  some 
stairs  placed  her  heel  near  the  edge  of  ono  of  the  steps,  and  was  in 
danger  of  falling  forwards,  when  throwing  her  body  somewhat  backward 
to  prevent  the  fall  and  to  straighten  the  knee,  the  patella  snapped 
asunder."  Ledran,  in  1753,  reported  to  the  Acadómie  de  Chirurgie 
the  čase  of  a  nun  who  broke  her  patella  in  rising  from  her  knees  after 
prayer.  In  Fielding's  čase  it  was  broken  by  the  effort  to  raise  a  heavy 
basket,  and  in  Boyer's  by  the  effort  the  patient,  a  coachman,  made  to  save 
himself  from  falling  backward  from  his  seat.  In  other  cases  it  has  been 
caused  by  jumping,  dancing  (on  the  stage),  kicking,  in  stepping  off  a 
horee-car  in  motion,  and  in  trying  to  avoid  a  fall  while  walking.  Simul- 
taneous  fracture  of  both  patellže  by  muscular  action  alone  has  also 
occurred.  Thus,  in  a  čase  mentioned  by  Desauli2  a  man  who  had  just 
undergone  lithotomy  broke  both  patellae  in  a  convulsive  spasm  ;  and  in 
another  reported  by  Marcy,3  a  laraje  heavy  woman  38  years  old  made  a 
violent  effort  to  save  herself  from  falling  while  walking  in  the  street,  felt 
"  8omething  give  way  in  both  knees,"  and  sank  to  the  ground.  On  ex- 
amination  both  patellae  were  found  to  be  fractured  transversely  near  the 
middle,  the  upper  fragment  lying  two  inches  above  the  lower  one.  Valette 
tells  of  a  porter  who  slipped  while  carrying  a  heavy  burden  up  a  stair- 
case,  made  an  effort  to  save  himself,  and  fractured  both  patellae ;  and 
Johnston4  tells  of  a  woman  33  years  old  who  broke  both  by  tripping  úpon 
a  door-mat.  "In  the  actof  falling  forward  she  distinctly  heard  a  crack 
and  felt  something  give  way ;"  the  separation  in  this  čase  was  three- 
fourths  of  an  inch.  A  man5  while  jumping  in  leap-frog  felt  as  if  he  had 
received  a  blow  on  the  legs  and  fell ;  he  had  sustained  a  transvere  fracture 
of  each  patella. 

In  a  few  cases  there  is  reason  to  think  that  a  blow  úpon  the  bone  has 
cracked  it  or  originated  some  process  in  it  by  which  its  complete  fracture 
by  muscular  action  shortly  aftcrward  was  made  easy. 

Pathological  Anatomy. — In  the  great  majority  of  cases,  it  may  per- 
haps  be  said  in  all  in  which  direct  violence  is  not  certainly  the  cause, 
the  fracture  is  transverse  or  slightly  oblique,  and  usually  at  or  just  below 

1  Revue  Médico-Chirurg.,  1853,  p.  375. 

8  (Euvres  Chirurgicales,  3d  ed.,  vol.  i.  p.  252. 

9  Boston  Med.  and  Snrg.  Journal,  vol.  xci.,  1874,  p.  362. 

*  Lancet,  1873,  vol.  ii.  p.  661. 

*  Med.  Times  and  Gazette,  Oct.  9,  1880. 
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tbe  middte  of  tlie  bone.     In  thc  casea  collected  by  Dr.  Ilamilton  '22  were 
recorded  aa  below,  T  above,  and  10  at  the  middle.     Tlie  only  ínstance  of 
incoraplete  fraeture  of  whieh  I  háve  knowledgí 
Fíg.  3io.  a   apeciroen,  apparently  without   history,  in   tlie 

láuwh  Dnpiiytren  (fig.  310).  Tt  is  desoribed  by 
Berger1  aa  a  transverse  fraeture  tliat  had  lurgi.-ly 
intemted  the  articnlar  rarfue  of  the  patella  and 
its  cartilage,  with  a  aeparatiou  at  the  centre  of  six 
uúllimetres.  There  is  no  trace  of  fraeture  on  the 
anterior  surface.  There  ia  some  doubt,  howevcr, 
83  to  the  exactcharaeterof  this  apectmen,  andsome 
reason  to  think  tbat  ít  ia  tlie  samé  as  onc  repn-sentcd 
byMalgaigne  in  hia  Atlas  (plate  14,  liga.  2  and  3) 
as  a  speeimen  of  hony  union  aťtercoinplcto  fraeture. 
Polanď  (juotes  two  casea  of  fraeture  without 
division  of  the  cartilage,  one  a  gunshot  fraeture  reported  by  Met.eod, 
tlie  otiier  deserving  to  be  claaaed  as  a  wouud  of  the  bone  rather  than 
as  a  fraeture.  for  the  putieut  fell  and  struck  l)Ís  knee  agatnst  the  adgt  si 
acutlaaa;  the  eut  is  aaid  to  háve  exteuded  througli  the  bone  but  not 
through  the  cartilage.  Poland  made  some  experimente  in  connectiou 
with  these  two  casea  and  ťound  he  eouhl  divide  the  patella  eomplefcly 
with  a  chisel  and  still  leave  the  cartilage  untorn. 

Vertical  fraeture  of  the  patella  (fig.  311)  ia  not  very  rare  and  has 


Fig.  311. 


Fig.  312. 


alwaya  been  tlie  resnlt  of  direct  violence.  The  fragmciits  may  he  o 
ci|iial  size,  or  one  may  he  múch  larger  thau  the  other.  With  these  umy 
alao  be  clasaed  ohlÍi[ue  fractures  caused  by  direct  violence. 

Multiple  or  comminuted  frnctnros  (fig.  31-í)  are  alwaya  dne  to  direct 
violence,  and  are  characterized  by  tlioir  slight  displacement  and  tlicir 
tendency  to  hony  union.  It  has  been  noticed,  howevcr,  that  wben  there 
were  two  main  linea  of  fraeture,  one  transverae  and  the  other  v>_ niial. 
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the  fragmente  lying  above  the  transverse  fracture,  and  those  lying  below 
it  would  each  unite  by  bone,  but  the  uníon  betwcen  the  two  pairs  or  the 
two  groups  would  be  fibrous  and  long. 

The  displacement  after  tranaverse  fracture  is  ordinarily  well  marked, 
and  its  degree  is  modified  by  the  extent  to  which  the  overlying  fibrous 
tissues  and  the  aponeurosis  on  each  side  are 
torn.     Berger  refers  to  two  specimens  in  the  *"■&■  313- 

Musóe  Dupuytren  in  one  of  which  the  fibrous 
covering  in  Iront  is  completely  preserved,  and 
the  fracture,  which  is  exactly  tranaverse  and 
in  the  centre  of  the  bone,  is  there  indicated 
only  by  a  slight  depression,  while  it  is  very 
apparent  on  the  articular  surface ;  the  patient 
walked  to  the  hospital.  In  the  other  there  is 
fibrous  union,  and  the  sepnrátion  ís  apparent 
only  on  the  articular  surface  and  especially  at 
its  outer  border. 

The  displaceraent  is  most  marked  in  those       curomLnuteä  fnwture  ot  th» 
fracturea   in   which   the    musctes    háve   been    P"*11"-  "•■*  °^|E"«ŕ 
vigorously  contracted  at  the   moment  of  the    (Oqrit.) 
accidcnt  in  the  effort  either  to  avoid  a  fall  or 

to  do  some  act  rcquiring  the  exercise  of  considerable  force.  Under  šuch 
circumstances  the  separation  is  usually  au  inch  or  more.  It  is  dne,  of 
course,  in  great  part  to  the  retraction  of  the  quadriceps  which  draws  the 
upper  fragment  upward,  but  not  entirely  so,  for  from  the  moment  that 
the  joint  beeomes  at  all  distended  by  an  eŕfuaion  of  either  blood  or 
synovia  into  it,  the  fragments  are  pressed  apart  by  the  liquid  to  meet 
the  need  of  more  epace.  As  a  result  of  this  it  also  followa  tliat  the 
separation  grows  less  as  the  effusion  diminishes. 

A  third  cause,  which  acta  less  promptly,  is  the  retraction  of  the  liga- 
inentum  pat  elite.  It  was  pointed  out  long  ago  that  after  úniou  with  múch 
separation  of  the  fragments  the  ligament  was  múch  shorter  tlian  its  fellow 
of  the  opposite  side ;  in  one  of  MalgaigneV  cases  it  was  shortened  one 
half,  measuring  only  three  centimetres.  Gerock,1  basing  the  statement 
on  a  large  number  of  exact  measurcments,  claims  that  it  is  tbc  easeutial 
cause  of  the  separation.  It  seems  more  probable  that  it  is  one  of  the 
consequences. 

The  other  diaplacements  are  more  readily  reeognizable  after  union. 
They  are  lateral  displaceraent  and  angular  displaceraent,  the  angle  point- 
ing  forward,  backward,  or  to  one  side.  Lateral  angular  displacement 
appears  to  be  commonly  the  result  of  uneven  stretching  of  the  fibrous 
union  after  the  patient  begins  to  use  the  limb ;  anterior  angular  diaplace- 
ment  is  not  onty  produced  by  the  pressure  of  pads  or  bandages  above 
and  below  the  fragments  when  the  latter  are  in  contact,  or  nearly  so, 
but  it  is  also  the  inevitable  effect  of  separation  by  distension  and  may  go 
so  far  that  the  brokcn  surface  of  the  lower  fragment  is  turned  direetly  for- 
ward  and  unites  with  the  soft  parts  overlying  the  gap,  as  in  figúre  314  ; 
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Fig.  314. 


and  in  at  least  one  specimen,  in  the  Musée  Dupuy- 
tren,  the  articular  surface  of  the  lower  fragment  is 
united  to  the  broken  surface  of  the  upper  one,  the 
former  presenting  an  angular  displacement  of  90°. 
Symptóm  s. — In  fractures  by  muscular  action, 
with  or  without  a  fall,  a  sharp  crack  may  be  heard 
and  the  patient  is  usually  unable  to  use  his  limb. 
In  a  few  cases  he  has  walked,  and,  indeed,  in  most 
it  is  possible  to  walk  backward,  keeping  the  knee 
extended  by  the  pressure  of  the  heel  on  the  ground, 
or  evcn  to  walk  forward  if  the  uninjured  limb  is  ad- 
vanced  and  the  other  swung  up  to  but  not  beyond  it. 
The  knee  becomes  promptly  swollen  by  an  eťFu- 
sion  of  blood  or  synovia  into  it  and  by  tumefactioa 
of  the  soft  parts,  especially  if  a  blow  has  been  re- 
ceived  úpon  it,  and  the  two  fragments,  separated 
usually  by  a  well-marked  interval,  can  be  made  out 
and  their  independent  mobility  recognized.  This 
mobility  may  be  very  slight  i  ť  the  fragments  are 
close  together,  but  then  crepitation  may  perhaps  be 
perceived. 

The  subjecťtve  symptoms  are  moderate  pain  when 
the  limb  is  at  rest,  increa3ed  by  movement,  and  in- 
ability  to  extend  the  leg  or  to  raise  the  heel  from 
the  bed.  It  mušt  be  remembered  that  in  rare,  en- 
tirely  exceptional  cases  the  fibrous  covering  oť  the 
bone  may  remain  untom  and  constitute  a  suflicient 
connection  between  tlie  fragments  to  make  a  limited  use  oť  the  limb 
possible. 

In  vertical  or  comminuted  fractures  the  signs  recognized  by  palpation 
will  var  v  in  accordance  with  the  differences  in  the  lines  of  the  fracture, 
and  in  the  former  active  extension  will  be  prevented  only  by  the  pain 
attending  the  eflbrt. 

Course  and  Terminations. — The  arthritis  which  follows  the  fracture 
is  usually  moderate  and  suhsides  within  the  first  fortnight.  When  the 
swelling  forms  slowly  by  exudation  from  the  synovial  sac  the  blood  from 
the  fracture  mixcs  with  it  evenly,  but  when  it  forms  immediately  it 
is  composed  raainly  of  blood  which  forms  a  solid  homogeneous  clot  ad- 
herent  to  the  surfaces  of  fracture.  The  swelling  diminishes  as  the 
arthritis  grows  less  acute  and  as  the  synovia  and  sérum  are  reabsorbed, 
and  in  all  probability  the  blood  clot  disintegrates  under  the  action  of  the 
liquid  in  which  it  bathes,  aiul  disappears  as  it  does  under  similar  condi- 
tions  elsewhere.  Sometimes  the  prepatellar  bursa  becomes  distended 
either  by  an  efľusion  poured  out  within  itself,  the  result  of  direct  violence, 
or  by  the  escape  into  it  through  the  fracture  of  the  effusion  formed  within 
the  joint. 

The  surfaces  of  fracture  and  the  torn  tissues  form  granulations  in  the 
usual  manner,  and  the  great  differences  in  the  result,  differences  in  the 
composition  and  length  of  the  bond  between  the  fragments,  depeud  upou 


Fibrous  unIon  with  grett 
separation,  after  fracture 
of  the  patella.  The  bánd 
adhoroH  to  the  brokeu  sur- 
face or  the  lower  fragment. 
(Hulmes'a  Syst.) 
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the  proximity  of  the  fragments  to  each  other.     If  tlie  fractured  aurfnees 
are  in  close  contact  the  granulationa  unite  and  constitute  a  close  fibroua 


union  or  a  bony  one  (fig.  315);  if,  on  the  other  hanil, 
thcy  are  at  some  dištance  from  each  other  the  evolution 
of  tlie  new  tisaue  does  not  pass  beyond  the  fibroua  stage, 
and  the  uníon  ía  by  a  thick  fibroua  bánd  of  greatcr  or 
leaa  length  (fig.  31  Š)  ;  or  the  formation  of  tiaaue  ia  very 
scanty  and  the  fragments  are  hold  together  only  by  tho 
overlying  soft  parta  more  or  lesa  condensed  by  the  irrita- 
tíon  following  the  injury  (fig.  314).  In  the  latter  čase 
the  tilting  of  the  lower  fragment  brings  ita  broken  aurfacc 
into  contact  and  uníon  with  the  overlying  parta.  The 
length  of  this  fibrous  bánd  variea  in  different  caaea  be- 
tweenafewlineaandaeveral(fiveoraÍ!i)  inchea,  and  aoroe- 
times  ita  length  ia  iuereased  notably  by  flexing  the  knee. 

Hypsrtrophy  of  the  fragments,  oceurring  during  and  snbaequent  to 
repair,  is  frequently  noticed,  and  sorae  times  alao  the  production  of  irregu- 
lar  bony  poínts  from  the  fractured  aurfaces  or  of  iaolated  nodules  witiiin 
the  connecting  fibrous  bánd. 

Even  when  the  union  ia  ao  cloae  that  the  fragments  show  no  indepcn- 
dent  mobility  it  ia  imposaible  to  aay  at  firat  that  the  union  ia  bony.  The 
teet  ia  found  in  time  and  use,  and  it  ia  quite  coinmon  to  aee  a  gap 
which  is  very  slight  at  the  time  treatment  enda  inereaae  to  the  length  of 
half  an  inch  or  even  more  in  the  course  of  a  few  months ;  and  thia  sepa- 
ration  may  be  greater  on  one  side  than  on  the  other,  as  in  a  caae  re- 
ported  by  Coale,1  in  which  there  was  no  recognizablc  gap  at  the  end  of 
treatment,  but  ten  yeara  afterwarda  there  was  separation  to  the  dištance 
of  an  inch  on  the  nnter  sido  and  one-eighth  of  an  nich  on  the  inner.  Dr. 
Edward  T.  Uaaweli*  reports  a  casc  in  which  after  four  yeara  the  separa- 
tion ia  not  more  than  one-eighth  of  an  inch,  although  it  was  one  and  a 
half  inches  at  the  time  of  the  aocident.  In  auch  a  caseit  might  reason- 
ably  be  suppoaed  that  the  union  waa  bony,  and  yet  the  sarae  surgeon 
quotcs  a  eam.'  to  show  how  deceptive  thia  appearance  may  be.     "  Tbc 

1  Boston  Med.  and  Surjr.  Journal,  vol.  Uv.  p.  402. 

*  Holmes'a  System  of  Surfrrry,  Atn.  ed.,  vol.  t.  p.  9S2. 

*  Boston  Med.  and  tíurg.  Journal,  Ma/  2,  1878,  p.  GT2. 
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union  was  SO  verv  close  and  firra  that  after  removal,  wíth  al)  thc  fóre  e 
that  could  be  used,  not  the  slightest  motion  between  the  fragmente  could 
be  felt,  andit  would  Uave  been  regarded  aa  a  bony  union  if  it  had  not  been 
either  sawed  or  macerated.  Three  longitudinal  sections,  however,  were 
inade  through  the  bone,  and  it  was  proved,  so  far  as  these  would  aliow, 
that  at  no  pointa  were  the  fragmente  imited  by  bone."  Berger1  reporta 
a  similar  čase  under  hisown  čare,  in  which,  ten  years  after  tlie  accideut, 
"the  patella  seemed  idcntical  with  ita  fellow,  and  only  a  slight  tnvos- 
verse  groove  marked  the  seat  of  the  former  fracture.  No  abnormal 
mobility  could  be  recognizcd  on  handling  the  fragments,  and  the  callus 
might  háve  heen  thought  to  be  bony,  but  on  relaxing  the  quadriceps 
complctcly  by  extending  the  knee  and  flexing  the  thigh  on  the  pelvis 
slight  mobility  eould  be  plainly  detected. 

These  two  cases  show  with  how  múch  reserve  assertions  of  recovery 
with  bony  union  should  be  received.  Clinical  proof  of  šuch  union  is 
almost  iuipossible. 

That  bony  union  of  a  simple  transverse  fracture  can  and  doea  occur 
has  been  detnonstrated  anatómie  a  Íly.  Fíg.  315  represents  a  speciraen 
of  unknown  history,  but  apparently  of  šuch  union,  preaerved  in  Guy's 
Hospital  Museum,  and  deseribed  by  W.  King  in  the  Guy's  Reporta, 
Serieš  1,  Vol.  VI.  Berger  figures  another  preserved  in  the  Musée 
Dupuytren  (fig.  317),  and  quotes  a  third  frora  Gerock,  in  which  the 
separation,  nevertheless,  was  nine  millimetres.  The  specimen  figurei 
"by  Malgaigne  (figs.  318  and  319)  was  thought  by  Houel,  the  Director 


Fig.  317. 


Fíg.  318. 


Fig.  319. 


of  the  Dupuytren  Museum,  to  be  one  preserved  in  tbat  museum.  and 
considered  by  bim  as  incoroplcte  fracture,  not  as  bony  union.  Malgaigne 
quotes  from  Camper  a  casc  in  whicli  a  bony  bridgo  united  thc  two  main 
fragmente  and  an  iutermediate  aplinter  in  the  medián  line,  wliilc  tlie 

'  Loc.  dt.,  p.  207. 
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union  on  the  sides  was  fibrous ;  and  there  are  quite  a  number  of  speci- 
men8  in  existence  showing  the  formation  of  bony  stalactites  of  greater 
or  less  length,  and  always,  I  believo.  úpon  the  lower  fragment. 

The  length  of  time  necessary  to  consolidation  cannot  be  poši  ti  vrelý 
determined,  because  of  the  tendency  to  the  elongation  of  the  fibrous 
bánd  under  use,  a  tendency  which  seems  to  exist  in  some  cases  for  years, 
and  in  others  for  only  a  few  weeks.  Whether  or  not  this  difference 
depends  solely  úpon  the  length  of  time  during  which  the  limb  is  kept  at 
rest  immediately  after  the  injury  I  háve  no  raeans  of  knowing,  but  i  t  is 
certain  that  early  use  of  the  joint  favors  the  lengthening. 

Ruptúre  of  the  bánd  and  iterative  fracture  of  the  bone  háve  been 
frequently  observed  at  longer  or  shorter  intervals  after  the  originál  acci- 
dent.  Mr.  Bryant  refers  to  a  čase  in  his  own  experience  in  which  one 
patella  had  been  broken  twice  and  the  other  three  times,  and  Moore 
mentioned  a  similar  čase  in  the  discussion  on  Polanďs  paper  {Brit.  Med. 
Journal,  1870,  i.  p.  9-4),  in  which  suppuration  occurred  after  the  third 
fracture,   and    caused    death. 

Fig.  320  represents  a  specimen  Fig%  320# 

of  supposed  multiple  fracture 
from  Bryanťs  collection. 

In  several  cases  this  ruptúre 

„    ..       ,         ,    ,  ,      r     ,  Multiple  fractare  of  the  patella.     (Bryant) 

of  the  bánd  has  caused  at  the 

samé  time  a  wound  of  the  integuraents,  and  opened  the  joint.  Poland 
quotes  three  šuch  cases:  one  reported  by  Chás.  Bell  and  treated  by 
amputation;  another  by  Dr.  Croker  King,  in  which  the  injury  was 
caused  by  having  the  leg  forcibly  bent  in  a  fall  five  months  after  the  first 
fracture,  the  patient  recovering  in  thirty-three  days ;  and  one  by  Seutin 
after  an  interval  of  seven  months — amputation  was  done  four  months 
later.  Erskine  Mason1  reported  a  similar  čase  to  the  N.  Y.  Pathologi- 
cal  Society  ;  the  accident  occurred  after  an  interval  of  a  year,  the  sepa- 
ration  being  about  three-fourths  of  an  inch,  and  the  joint  quite  stifľ.  The 
patient  fell  with  the  leg  bent  under  him  ;  amputation  was  done,  and  he 
died.  Roberts2  mentions  briefly  a  similar  čase ;  the  patient  was  a  woman, 
the  knee  stifľ,  and  the  cause  of  the  ruptúre  a  fall.  The  patient  recov- 
ered  "with  some  separation  of  the  fragments  and  a  partially  stiff  joint. " 

The  occurrence  of  this  accident  is  evidently  favored  by  stiffness  of  the 
joint,  and  the  mechanism  appears  to  bc  the  tearing  away  of  the  lower 
fragment  by  the  violent  flexing  of  the  leg,  the  upper  fragment  being  held 
in  plače  by  the  contraction  of  the  quadriceps  and  the  adhesions  of  new 
formation  between  it  and  the  condyles.  The  laceration  of  the  overlying 
soft  parts  is  the  consequence  of  their  condensation  and  adhesion  to  the 
fragments. 

Compound  fractures,  in  which  the  wound  of  the  soft  parts  was  caused 
in  the  samé  manner,  háve  been  reported  by  Poland  {Medico-Chirurflical 
Transactions,  1870,  p.  49)  and  by  Pelletan.  In  that  of  the  formcr  the 
patient  wounded  the  skin  over  the  patella  by  a  fall ;  eight  weeks  later, 
when  the  wound  had  almost  healed,  he  broke  the  patella  in  trying  to 

'  N.  Y.  Med.  Record,  1875,  p.  211. 

9  Bryanťs  Surgery,  3d  Am.  ed.,  p.  853. 
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save  hímself  from  falltng,  the  cieatrix  in  thc  skin  tore  open,  and  the 
fracture  thus  became  compound.  Thc  joint  suppuratod,  and  resort  was 
had  to  a  m  puta  ti  on. 

In  a  compound  comminuted  fracture  reported  by  Schede1  twc-thirds  of 
the  bone  becarae  necrosed ;  the  joint  was  drained,  and  the  hone  was 
reproduced.  At  the  tíme  of  the  report  the  patient  was  able  to  walk, 
and  there  was  some  motion  in  the  joint. 

The  injury  may  result  in  more  or  less  losa  of  function  of  the  limb  by 
rigidity  of  the  joint  or  incompleteness  of  the  repair,  and  this  loas  roay 
persist  for  a  longer  or  siiorter  tíme.  Rigidity  is  always  wcll  marked 
when  the  limb  is  first  taken  out  of  the  spiints,  and  its  degree  and  per- 
siatence  seem  to  depend  more  úpon  the  severity  of  the  arthritia  set  up 
by  the  fracture  than  úpon  the  length  of  time  during  which  the  limb  has 
been  immoboliíed,  or  the  age  of  the  patient.  It  is  not  safe  to  attempt  to 
overcome  the  rigidity  by  forcible  flexion  of  the  knee,  lest  the  bánd 
uniting  the  ťragraents  should  be  ruptured  or  stretched ;  it  mušt  be  left  to 
time  and  ordinary  use  of  the  limb. 

The  dísability  due  to  thc  failure  to  obtain  close  bony  union  is  ordi- 
narily  slight,  and  not  notieeablc  in  thc  common  everydav  use  of  the 
limb,  yet  its  degree  varies  by  no  means  directly  with  the  length  of  the 
bánd  that  unites  the  fragment.  Quite  a  number  of  cases  háve  been 
reported  in  which  the  límb  was  very  useful,  notwithstanding  a  separation 
of  from  two  to  five  inches,  and  in  the  čase  represented  in  fig.  321,  which 

Fig.  321. 


was  undcr  my  čare  in  Bellevuc  llospitsil,  with  fracture  of  the  other 
patella,  four  yeara  aftcr  the  accident  to  the  one  shown  in  the  cut,  thc 

Šatient  walkcd  casily  and  securely,although  there  was  separation  to  tlie 
istance  of  41  inches  when  the  limb  was  cxtended,  and  although  there 
waa  no  power  of  activc  extension,  cxcept  to  a  very  slight  degree  througl) 

1  Deutsche  Gesellsriiaft  fiir  Cliirurgir,  ?A  CcnpreBB,  1S74,  p.  185. 
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the  aponeurotic  attachments  in  the  positionof  nearly  complete  cxtension. 
All  writers  mention  similar  cases.  On  the  other  hand,  the  disability  has 
been  almost  complete  in  a  few  instances  in  which  the  union  was  quite 
close,  but  it  is  not  clear  that  it  was  due  solely  to  the  length  or  weakness 
of  the  bond  of  union. 

The  weakening  when  present  is  shown  in  both  the  force  and  the  range 
of  active  extension.  The  actual  strength  of  the  Hmb  is  found  to  be  less, 
and  in  the  more  raarked  cases  active  extension  is  possible  only  when  the 
limb  is  nearly  extended.  Some  patients  are  unable  to  raise  the  heel 
from  the  bed  without  some  previous  flexion  of  the  knee,  or,  if  standing, 
to  carry  the  limb  forward  without  bending  the  knee.  It  mušt  be  remem- 
bered,  however,  that  this  disability,  even  when  extensive,  does  not 
always  show  itself  permanently  in  the  ordinary  use  of  the  limb,  and  the 
patients  are  able  to  walk  without  limping.  It  appears  when  they  are 
called  úpon  for  a  greater  efľort,  as  in  running,  carrying  a  heavy  burden, 
or  going  up  or  down  stairs.  Singulár  as  it  may  seem,  it  is  easier  for 
šuch  an  individual  to  ascend  a  staircase  or  an  incline  than  to  descend  it. 

When  the  dištance  between  the  fragments  can  be  increased  by  flexion 
of  the  knee  it  proves  that  almost  the  whole  of  the  quadriceps  has  been 
rendered  useless  for  the  extension  of  the  leg,  and  that  šuch  power  of 
active  extension  as  still  exists  is  exerted  mainly  through  the  lower  frag- 
ment alone  by  the  fibres  of  the  vasti  that  are  attached  directly  to  i  t,  and 
perhaps  in  some  manner  by  the  aponeurotic  attachments  of  the  upper 
fragment.  The  simple  lengthening  of  the  tendon  (patella)  ought  not, 
theoretically,  to  diminish  the  power  of  extension  any  more  than  the 
equivalent  lengthening  produced  so  often  by  shortening  of  the  thigh  after 
fracture  ;  at  the  most  it  should  weaken  it  only  at  and  near  the  position 
of  complete  extension  ;  but  it  is  found,  on  the  contrary,  that  in  the  fee- 
blest  cases  that  is  the  only  portion  of  the  range  of  motion  in  which 
active  extension  is  possible.  The  cause,  therefore,  mušt  be  sought,  not 
in  the  lengthening  of  the  cord,  but  in  the  creation  of  attachments  be- 
tween the  upper  fragment  and  the  femur,  which  prevent  the  former  from 
moving  up  the  thigh  when  the  quadriceps  contracts,  and  thu*  effectually 
divert  its  action  from  the  tibia. 

A  compound  fracture  is,  of  course,  múch  more  serious  than  a  simple 
one,  endangering  the  life  of  the  patient  as  well  as  the  integrity  of  the 
joint.  The  statistics  are  rather  scanty,  and  are  open  to  the  objection 
which  applies  to  all  šuch  lists  made  up  of  reported  cases,  that  the  pro- 
portion  of  favorable  cases  reported  is  larger  than  that  of  the  unfavorable 
ones.  On  the  other  hand,  the  modem  methods  of  treatment  of  wounded 
joints  yield  múch  better  results,  and  there  is  good  reason  to  hope  that 
the  percentage  of  success  will  be  actually  even  higher  in  the  future  than 
that  of  the  partial  statistics  of  the  pást.  Those  statistics  are  as  follows : 
Poland  (loc.  cit.)  collected  69  cases,  in  40  of  which  the  fracture  was 
caused  by  a  fall  or  a  blow  with  a  blunt  inštrument.  Bouchari  and  Iíer- 
ger  collected  29  others.  Of  these  69  (40  -f  29)  cases  7  were  treated 
by  amputation  ;  of  the  remaining  62, 18  died  and  4-4  recovered.  In  17 
of  these  44,  the  functions  of  the  joint  were  preserved  almost  unim- 
paired,  in  11  the  range  of  motion  was  limited,  and  in  16  there  was  com- 
plete ankylosis.     In  14  of  the  17  the  joint  did  not  suppurate  ;  in  several 
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of  those  that  terminated  in  ankylosis  the  suppuration  was  profuse  and 
the  life  of  the  patient  threatened  seriously. 

Treatment. — The  objects  of  treatment  are  twofold :  to  secure  close 
union  of  the  fragmente,  and  to  prevent  or  control  inflammation  of  the 
joint  and  the  adjacent  tissues.  The  multiplicity1  of  the  methods  prepared 
to  meet  the  first  indication  pointe  out  only  too  clearly  the  difficulty  of 
accomplishing  it  and  the  insufficiency  or  untitness  of  the  raeans  proposed. 
The  small  size  of  the  fragmente  and  the  convexity  of  the  surface  of  the 
condyles  úpon  which  they  rest  when  the  limb  is  extended,  make  it  diffi- 
eult  to  act  úpon  them  directly  without  creating  some  angular  displace- 
ment;  they  tilt  forward  at  the  Hne  of  fracture  if  they  are  brought 
together,  and  only  too  often  it  is  found  that  the  means  used  to  hold  them 
together  after  the  adjustment  has  been  made  fail  to  accomplish  their  pur- 
pose.  The  different  methods  may  be  roughly  classed  as  seeking  to  act: 
Ist,  by  simply  relaxing  the  extensor  muscles,  keeping  the  knee  extended 
and  the  hip  somewhat  flexed  ;  2d,  immobilization  of  the  fragmente  by  a 
firm  ring  or  mould  inclosing  them  ;  3d,  by  pressure,  fixcd  or  elastic,  úpon 
the  fragmente  or  the  adjoining  soft  parte  in  opposite  directions ;  4th,  by 
direct  action  úpon  the  fragments  by  metal  pointe ;  and,  in  addition, 
raeasures,  considered  the  most  important  of  all  by  some,  to  prevent  or 
subdue  the  arthritis  and  to  hasten  the  absorption  of  the  effusion,  meas- 
ures  which  may  be  used  in  connection  with  or  previous  to  the  employmeiit 
of  the  mechanical  ones  already  mentioned. 

The  methods  of  local  treatment  usually  employed  under  other  circum- 
stances  to  control  inflammation  or  promote  absorption  of  the  effusion 
may  be  usefully  employed  here  ;  cooling  lotions,  lead  and  ópium,  the 
ice-bag,  irrigation,  and  poultices,  are  the  ones  in  most  ťreijueut  use. 
Guyon  recomniends  blistering.  Aspiration  of  the  joint,  to  remove  its 
increased  contents  and  thus  favor  coaptation,  was  proposed  and  practised 
about  1870,  but  was  not  rcceived  with  múch  favor,  because  of  the  risk 
of  provoking  suppuration  of  the  joint  thereby.  A  successful  čase  of  its 
use,  by  Labhé,  was  followed  by  another  by  Dubrueil,2  in  which  the  punc- 
ture  suppurated  and  letí  to  a  purulent  arthritis  ;  the  final  result  was  not 
reported. 

Of  late  the  pian  has  been  again  employed  in  connection  with  antisep- 
tics.  Schedc3  punctures  the  joint  to  remove  the  blood  and  synovia, 
washes  it  out  with  a  three  per  cent.  solution  of  carbolic  acid,  continuing 
the  washing  until  the  water  returns  clear,  covers  the  puncture  with  an- 
tiseptic  cotton,  binds  it  down  and  fixes  the  fragmente  together  with  a 
4fc  testudo**4  of  adhesivc  plaster  over  which  he  applies  a  flannel  bandage 
and  then  a  dressing  of  plaster  of  Paris.  He  renews  the  entire  dressing 
during  or  at  the  end  of  the  íirst  week,  and  then  again  once  or  twice  at 
intervals  of  a  week  or  two  in  order  to  make  súre  of  the  adjustment. 

1  Rerger  síivs  he  made  a  list  of  ninetv-one  diíľerent  methods  of  treatment.  exolud- 
ing  livc  *.r  six  coucerning  which  he  was  unahle  to  ohtain  suífieient  details. 

-  ľiiill.  de  la  Sociŕté  de  Chirurgie,  Oct.  1*72,  p.  4'ób, 

3  (  ■ntľall'latt  ťiiľ  Chirurgie,  1>77,  p    Gľ>7. 

*  This  i>  cínupo>ed  oť  íiiiinv  loiig  narrow  strips  of  adhesive  plaster  applied  al>ove 
and  l»elo\v  tlie  ťragineiits,  so  that  they  reach  from  the  middle  of  the  back  part  of  the 
thigh  t<>  the  middle  of  the  calf.  crossing  in  front  of  the  knee  and  pressing  the  frag- 
liieiits  together. 
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He  reports  six  cases  in  which  he  used  this  pian  with  good  results. 
The  injection  causes  no  pain,  it  is  followed  by  an  effusion  into  the  joint, 
and  it  is  this  effusion  and  its  absorption  which  render  the  readjustment 
necessary. 

Corroborative  testimony  as  to  the  value  and  safety  of  the  method  is 
furnished  by  the  success  following  the  similar  treatment  of  compound 
fracture8  and  of  operations  for  the  reliéf  of  ununited  fracture  or  of  frac- 
ture  with  separation  of  the  fragments.  I  háve  no  experience  with  it, 
but  I  certainly  should  not  employ  it  in  any  čase  in  which  the  effusion 
was  of  moderate  size  and  in  which  the  fragments  could  be  brought 
together.  There  are  other  methods  of  avoiding  excessive  reaction  and 
promoting  absorption  which  involve  less  risk.1 

A  description  of  all  the  methods  recommended  to  keep  the  fragments 
in  contact  is  not  required.  The  following  háve  been  selected  as  the 
ones  most  deserving  mention. 

Dr.  Agnew2  uses  a  splint  which  is  "  a  piece  of  ptne  board  somewhat 
convex  longitudinally  on  the  upper  surface,  thirty  inches  long,  and  five 
inches  wide  at  one  end,  tapering  to  four  inches  at  the  other.  On  each 
side,  a  short  dištance  above  and  below  the  middle  of  the  board,  are  to 
be  bored  two  holes,  into  which  are  fitted  four  pegs  with  square  heads 
(fíg.  322).     This  splint  mušt  be  well  padded  and   placed  under   the 

Fig.  322. 


Agaew's  splint  for  fracture  of  the  patella. 

thigh  and  the  leg,  the  limb  being  at  the  samé  time  moderately  elevated. 
Below  the  knee  and  the  lower  fragment  are  next  to  be  applied,  partially 
overlapping  each  other,  two  or  three  strips  of  adhesive  plaster,  each  three- 
quarters  of  an  inch  wide  and  thirteen  inches  long.  These  strips  are 
brought  together  at  their  extreraities  and  wrapped  round  the  upper  pegs. 
This  secures  in  position  the  lower  fragment.  Five  strips  of  plaster  of 
like  length  and  width  are  next  applied  three  or  four  inches  above  the 
knee,  descending  toward  the  joint,  each  strip  overlapping  one-third  of 
the  preceding  one.  Bringing  the  ends  of  the  plaster  together  they  are 
to  be  wound  around  the  lower  pin,  when,  by  screwing  or  twisting  the 
pegs  of  the  two  sides,  the  lower  fragment  will  be  brought  into  near  ap- 
position  with  the  upper.  To  prevent  the  broken  surfaces  from  tilting 
forward,  a  broad  strip  of  plaster  may  be  drawn  over  the  line  of  approxi- 

i  Disastrous  consequences  háve  followed  this  treatment  in  some  cases,  doath  by 
carbolic  acid  poisoning,  suppuration  of  the  joint,  and  secondary  amputation.  See 
Fowler  in  Annals  of  Anatomy  and  Surgery,  Júne,  1882,  and  Wyeth  in  Med.  Record, 

Júne  3,  1882. 

2  Surgery,  vol.  i.  p.  974. 
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matie-n  and  fasiened  to  tlie  splint  below.     A  roller  is  now  applied  above 
and  below,  whieh  seeures  tlie  tlilgh   and  leg  to  tlie  splmt  (fig.  323). 


As  tlie  swelľmg  suhsiiies  íill  tliat  is  necesaary  to  tnaintain  tlie  adjustmeiit 
is  to  tighien  tlie  strips  by  screwing  up  tlie  pegs  to  whieh  tiicy  are  fas- 
teneá.  By  tbía  pian  tlie  removal  of  the  dreraing  ia  rendered  iinnceessary 
trati]  tlie  cure  is  complete.  líetwecn  tlie  third  and  fonrtli  weeka  tlie 
strips  mnj  be  separated  from  the  pina,  the  knee  gently  moved  so  aa  to 
nverconie  stiff'eniiig,  und  tlie  dreaaing  again  adjusted.  Thia  prOCttM 
should  be  repeated  every  five  or  six  daya,  or  uiitil  the  fifth  weok,  when 
tlie  splint  mny  be  búd  iisidu  nnd  tlie  patient  be  placed  on  cratches." 

Dr.  HatniltonV  method  of  treatnseiit  ia  as  followa;  tlie  limb  \t  ax- 
tended,  tlie  feot  elevated  about  six  inehea,  uid  b  moalded  splint  made  of 
leather  or  other  li^lit  lirrn  materiál  ťitted  to  the  back  of  tlie  tbigb  and 
leg  ;  it  sliould  extcnd  from  above  the  niiddle  of  tlie  thigh  to  two  or 
three  inehea  above  the  hcel.  The  sj.IInt  is  then  removed  and  fitted  with 
a  covering  of  cotton  clotli,  with  the  doublu  object  oľ  protecting  the  skin 
and  oľ  Biipplyinjr  a  Ihims  to  whieli  the  tnrna  of  the  roller  (mndages  after- 
wards  applied  ean  be  stitdied  (fig.  324). 


Tlie  splint  is  then  fastencd  to  the  limb  with  a  roller  bandage,  the 
región  ot  tlie  knee  and  about  three  inehea  on  each  aide  being  lelt  uncov- 
ered.     Then  "  while  au  assistant  approxiraatca  tlie  fragment*  with  bis 
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fingers,  the  surgeon  makes  two  or  three  turns  with  a  third  roller  around 
the  limb  and  splint,  close  above  the  knee ;  after  which  the  roller  descends 
below  the  knee,  and  an  equal  nuraber  of  circular  turns  are  made  close 
below  the  lower  fragment  of  the  patella ;  and  finally  a  succession  of 
oblique  and  circular  turns  are  made  above  and  below  the  fragmente, 
which  turns  are  to  approach  each  other  in  front  until  the  whole  of  the 
patella  is  covered — the  last  turns  being  again  circular.  The  dressing 
uow  being  completed,  the  rollers  are  carefully  stitched  to  the  cover  of 
the  splint  throughout  its  whole  length,  on  both  sides,"  and  the  foot  kept 
elevated. 

"  On  the  second  or  third  day  the  swelling  of  the  knee  will  be  found, 
probably,  to  háve  subsided  somewhat,  and  the  oblique  turns  of  the  ban- 
dage  from  above  and  below  the  patella  will  need  to  be  tightened.  This 
will  be  done  by  overstitching  them  with  strong  thread,  taking  čare  to 
do  this  on  both  sides  and  so  far  back  that  the  doubling  of  the  cloth  will 
not  be  over  the  sides  of  the  exposed  portions  of  the  limb.  The  samé 
thing  may  require  to  be  done  every  day,  or  every  second  or  third  day, 
for  two  or  four  weeks." 

After  the  fourth  week  he  makes  gentle  passive  motion  daily  and 
allows  the  patient  to  go  about  on  crutches,  but  requires  him  to  wcar  a 
similar  but  shorter  splint  for  three  or  four  months  longer. 

Mr.  Bryant  advises  against  any  pressure  úpon  the  bone  and  says  he 
has  known  secondary  suppuration,  necrosis,  and  joint  complications  of  a 
serious  náture  to  be  caused  by  it.  He  also  advises  that  no  dressing 
should  be  applied  during  the  first  few  days  or  until  after  all  inflarama- 
tory  action  has  subsided. 

Immovable  plaster  or  starch  dressings  should  not  be  used,  at  least  not 
without  a  large  fenestra  over  the  front  of  the  knee  through  which  the 
position  of  the  fragments  can  be  noted  and  pressure  made  úpon  them  if 
necessary.  The  best  results  I  haye  obtained  háve  been  by  a  light  plas- 
ter of  Paris  bandage  extending  frora  the  upper  third  of  the  thigh  to  the 
ankle  and  reinforced  by  a  strip  of  metal  or  wood  included  in  it  poste- 

Fig.  325. 


riorly,  with  a  fenestra  eight  or  ten  inches  long  and  seven  or  eight  inches 
wide  over  the  front  of  the  knee.  On  each  side  of  the  dressing  above 
and  below  the  fenestra  are  fixed  pieces  of  wire  or  hooks  for  the  attach- 
ment  of  rubber  bands  which  are  passed  above  and  below  the  fragments 
so  as  to  press  the  lower  one  upward  and  the  upper  one  downward.  The 
skin  is  protected  by  strips  of  lint  or  a  thin  layer  of  cotton,  and  the  trac- 
tion  of  the  rubbers  is  diminished  or  increased  from  time  to  time  accord- 
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ing  to  the  condition  of  the  skin.  '  The  principle  underlying  this  method 
is  found  in  roany  others  that  háve  been  in  use  for  many  years,  one  of 
the  earlier  forms  of  which,  used  by  Laugier,  is  represented  in  fig.  325. 
Its  principál  merits  are  the  ready  inspection  of  the  parta  which  it  per- 
mits  and  the  modification  of  the  pressure  to  suit  the  needs  of  the  čase 
and  the  condition  of  the  skin. 

A  similar  method  of  drawing  down  the  upper  fragment  by  an  elastic 
or  yielding  traction  is  found  in  the  various  plans  by  which  the  traction 
is  applied  to  the  skin  of  the  anterior  surface  of  the  thigh  by  strips  of  ad- 
hesive  plaster.  A  stripcut  somewhat  in  the  shape  of  the  letter  (J*  but 
with  the  curved  part  very  múch  broader  than  the  sides,  is  fastened  úpon 
the  thigh  above  the  patella  in  šuch  a  manner  that  its  sides  pass  down  on 
each  side  of  the  leg  and  are  attached  to  a  weight  by  a  cord  passing  over 
a  pulley  at  the  foot  of  the  bed  or  to  an  India-rubber  u  accumulator  "  as 
8hown  in  figúre  326.     Through  the  adhesion  of  the  plaster  to  the  skin 

Fig.  326. 
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Treatment  of  fracture  of  the  patella  by  elastic  traction. 


Fig.  327. 


of  the  anterior  surface  of  the  thigh  the  quadriceps  is  drawn  down  and 
with  it,  of  course,  the  upper  fragment.  Moderate  pressure  by  a  band- 
age,  elastic  or  inelastic,  úpon  the  lower  fragment  aids  to  keep  the  two  in 
contact.  I  think  it  would  be  equally  efficient  to  tie  the  cords  attached 
to  the  ends  of  the  plaster  about  the  foot-piece  and  to  tighten  them  when- 
ever  needed. 

Malgaigne  sought  to  act  directly  úpon  the  fragments  by  a  pair  of 
double  hooks  adjustable  úpon  each  other  (fig.  3^7).     The  points  are 

passcd  through  the  skin  and  engaged, 
the  one  pair  at  the  upper  part  of  the 
upper  fragment,  and  tlie  other  at  the 
lower  part  of  the  lower  one,  and  then 
brought  together  by  means  of  the 
screw  until  the  fragments  are  accu- 
rately  coaptatcd.  The  objections  to 
the  method  seem  to  be  mainly  senti- 
mental,  the  dislike  to  puncturing  the 
skin  and  causing  pain  ;  but  in  at  least 
one  instauce  a  ťatal  erysipelas  has 
originated  in  tlie  puncturcs.  The  probability  of  the  recurrence  of  šuch 
an  accident  has  been  greatly  diminished  by  the  improvement  in  the 
hvgirnic  condition  of  our  hospitals,  and  in  our  methods  of  treating 
wounds ;  but  still  the  possibility  is  perliaps  a  legitimate  objection  to  the 
method.     The  hooks  mušt  be  inserted  with  a  good  deal  of  ibrce,  so  that 
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theír  points  will  penetrate  to  the  honô  and  thus  Fis-  32S- 

insure  the  fixity  which  ia  the  only  excuse  for 
their  employment,  and  which  may  be  easily  loat 
if  the  hooks  are  engaged  only  in  the  tendon. 

Dr.  Levia  has  modified  the  hooks  by  separat- 
ing  tliem  into  two  iudependcnt  pairs,  which  may 
be  ptaced  obliquely  (fig.  328). 

Trélat  modified  it  by  fixing  the  points  of  the 
hooks  in  pieces  of  gutta  percba  moulded  to  the 
limb  above  and  below  the  fracture  (fig.  329) ; 
and  this  again  was  modified  by  Verneuil  and 
Le  Fort,  ivho  snbstituted  an  elastic  cord  for  the 
hooks,  the  former  passing  it  througb  holea  mado 
close  to  the  edge  of  the  gutta  percba  plates,  tlie 
other  passing  it  about  hooka  imbedded  in  tlie 
platea  while  they  were  heated  in  the  fláme  of  a 
eandle  (fig.  330). 

Kocher1  bas  tried  to  bring  and  keep  tbc  frag-     Le>i>'s  mudinciiion  m  piua. 
mcnts  together  by  passing  a  atrong  ailvcr  wirc 

vertically  through  tbc  joint  under  tliem,  from  below  upwards,  by  raeans 
of  a  curved  needle,  and  twisting  its  ends  together  firmly  in  front.     Íle 

Fig.  329. 


haa  done  thia  with  antiseptic  precautíons  in  two  cases  of  si  m  pi  e  frac- 
ture, but  the  result — notable  diminution  of  the  separation  with  fibroua 
union — is  not  sufficiently  good  to  outweigh  the  mistrust  which  the  proposal 
excites,  although  in  neither  čase  waa  there  inflaminatory  reaction  ó*r  pain. 
In  eampound  fractnres  the  publislied  experience  of  the  last  few  years 
indicatea  plainly  the  method  tbat  should  be  pnraued.  If  the  wound  is 
small,  the  injury  very  recent,  and  the  adjoining  aoft  parts  not  bruiaed  or 
lacerated,  it  may  be  proper  to  try  to  convcrt  the  fracture  immediately 
into  a  simple  one  by  an  occludent  dressiug ;  but  if  šuch  an  attcmpt  should 
be  inappropriate  or  sbould  fail  the  joint  should  be  waahed  out  very 
thoroughly  with  a  fivc  per  cent.  solution  of  carbolic  acid,  a  short  drain- 
age  tube  should  be  placed  on  each  side,  extending  of  courae  into  the 
joint,  an  antíseptic  dresaing  placed  over  all,  and  the  limb  fixcd  in  the 

■  Centralblatt  fiir  Chirurgie,  18S0,  p.  321. 
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extended  position  úpon  a  poste rior  or  a  bracltoted  splint.      If  all  ; 
well  tlie  drainage  tubes  ahould  be  removed  daring  the  first  veek. 


In  n  casc  reported  by  Br.  Fitzau1  a  comminnted  oompound  froctan  wke 
OBOSed  by  tlie  kiek  oí'a  horse.  lt  waa  treated  in  the  roanner  above  de- 
seribed,and  on  the  hven  ty -.-<.■  veutli  day  when  thcsixtb  Lister  dressitig  waa 
removt-d  tlie  wound  mu  email  and  auperficiai  and  the  joint  entí  rely  free 
from  swelling  and  pain,  and  at  tlie  end  oť  two  niontha  the  joint  waa 
almost  as  good  as  before  tlie  accident. 

In  a  čase  nientioned  by  Dr.  Maclaren,1  a  man  was  brought  into  the  boa- 
pital  thirty-six  houra  after  having  received  a  oompound  trans  verše  frautnre 
of  tlie  patella  by  dircct  violence.  Tlie  wound  wu  two  inchea  loi 
amelling  liadly,  and  was  dischni'^íng  -:iniiin  iluid.  It  waa  irrigated  for 
two  lioura  with  a  five  per  cent.  carbolic  solotion  and  tliea  draased  with 
ti. ľ  g&ois,  Thiiteen  daya  afterwarda  the  woand  had  become  auperficiai, 
and  the  joint  free  from  inflauímatiou,  and  very  slioptly  afterwai 
dresunga  were  discontiuued  and  an  extenaion  apparatus  applied  to  bring 
tlie  frngments  togethcr. 

Ununitrd  Fra<-tnrr. — Tlie  abaence  of  dangeroua  cotnplicatiom  and 
the  successes  obtained  in  sneh  cases  and  in  similar  mn-s  involvi 
jointa  háve  [ed  aome  sorgeons  to  cut  down  úpon  ununited  fractnraa  of 
the  puUdla  and  eveu  úpon  reecnt  onea  in  order  to  Wtre   the  fragmente 
together. 

A  čase  of  refracttire  with  soparation  of  2J  inches  in  a  man  27  years 
old,  treated  succesaťully  in  tbis  mantier  with  supposed  bony  úniou  and 
good  use  of  tlie  joint,  waa  reported  to  tlie  Medieal  Sonety  of  Lon 
Sír.  R.  Bell,*  and  at  tlie  following  meeling  of  the  sľwíiwy  tivn  i;:i>vs  oť 
recent  fmctnre  thua  treated  were  reported  by  Mr.  Rose,'  in  eacli  of 
whicli  the  operation  was  donc  on  tbc  ninctecntli  day. 

h.  Hr.  Belľa  čase  tlie  fracture  took  plače  September  -I,  1878,  the 
rafraotnre  January  81, 1879,and  the  operation  in  tbc  following  Júly. 


'  r..|,tr.-,[l.|:itt  íiirCliirui-i.'.  lMil.  p.  749. 

'  Laii.:.-f,  Jiinimry  31,  ]SSU,  [i.  ICO. 

•  U i,  Notwnber  I,  187í,  p.  657. 

'  Lwiľi-1,  Noíembur  22,  1S79,  p.  161. 
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It  was  found  necessary  to  divide  the  lateral  attachments  of  tlie  patella 
and  the  whole  of  the  rectus  femoris  and  tendon  subcutaneously  three 
inches  above  the  upper  margin  of  the  bone  before  the  fragmente  could  be 
brought  together.  The  drainage  tubes  were  removed  in  the  ťourth  week, 
arjd  the  silver  wires  after  2  J  months.  When  shown  to  the  Society  in  the 
following  October,  the  patient  could  walk  without  a  cane,  and  could  go 
up  and  down  stairs,  and  the  joint  was  daily  becoming  more  useful.  Its 
range  of  motion  was  then  about  60°. 

In  Mr.  Rose's  cases  the  bone  was  exposed  by  a  longitudinal  incision 
in  the  medián  Hne,  its  surfaces  freshened,  the  lateral  attachments  freed 
a  little,  and  the  pieces  wired  together  at  two  points,  the  wires  running 
close  to  the  articular  surface,  but  not  through  it.  He  drained  with  horse- 
hair  and  took  out  the  wires  in  the  sixth  week. 

In  the  discussion  that  followed  the  report  of  these  cases  Mr.  Lister 
said  the  operation  had  boen  first  done  by  Dr.  Hector  Cameron,  of 
Glasgow. 

Schneider1  collected  nine  case3  thus  treated,  besides  one  of  his  own ; 
in  five  the  fracture  was  recent,  in  five  old  and  presumably  ununited.  In 
eight  good  union  was  obtained,  with  a  movable  joint ;  in  two  the  joint 
suppurated  and  ankylosis  resulted. 

1  Archív  fiir  Klin.  Chirurgie,  1881,  vol.  xxvi. 
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CHAPTER  XXVII. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

Accordixo  to  the  statistics  of  the  London  Hospital  for  35  years  (page 
35)  fractures  of  the  leg  constitute  16  per  cent.  of  all  fractures,  and  are 
second  in  order  oť  frequency,  those  of  the  forearm  being  first,  18  per 
cent.,  those  of  the  ribs  third,  15.0  per  cent.  The  more  detailed  statistics 
collected  by  Gurlt  (Table  I.  page  34)  show  a  total  of  711  fractures,  of 
which  464  were  of  the  leg,  that  is,  of  both  bones,  107  of  the  tibia,  108 
of  the  fibula,  and  32  of  the  raalleoli.  ThÍ9  distinetion  of  the  malleoli  in 
the  classification  was  made  in  only  one-third  of  the  cases  that  compose 
the  table.  The  proportions  in  another  set  of  statistics,  quoted  by  Pon- 
cet,1  are  1723  of  both  bones,  360  of  the  fibula,  and  232  of  the  tibia.  Of 
2315  cases  in  the  ľennsylvania  Hospital2  1441  were  of  both  bones,  437 
of  the  tibia,  and  437  of  the  fibula ;  and  according  to  the  samé  tables  it 
appears  that- in  246  fractures  of  the  tibia  120  were  in  the  lower  third, 
81  in  the  middle  third,  and  45  in  the  upper  third ;  that  in  252  fractures 
of  the  fibula  210  were  in  the  lower  and  26  in  the  middle  third.  When 
both  bones  are  broken  the  fibula  is  usually  broken  at  a  higher  level  than 
the  tibia. 

Exaniination  of  the  statistics  with  reference  to  the  age  of  the  patients 
shows  that  infancy  and  childhood  are  almost  exempt,  and  that  the  maxi- 
mum of  fre<iueney  is  found  between  the  ages  of  30  and  60  years,  those 
three  dceades,  according  to  Malgaigne,  ťurnishing  equal  numbers. 

The  varieties  of  fracturo  and  the  causes  are  those  which  pertain  to 
other  long  bones,  the  difterent  portions  of  the  bone,  however,  presenting 
the  difterent  varietics  in  difterent  degrees ;  and  this  fact,  taken  in  con- 
nection  with  the  great  clinical  differences  between  the  fractures  of  the 
difterent  portions,  justifies,  1  think,  a  departure  frora  the  usual  method 
of  classification  and  deseription.  The  usual  pian  of  deseribing  these 
fractures  in  three  groups,  those  involving  both  bones  and  those  involv- 
ing  each  separately,  exposes  to  múch  repetition,  and  I  háve  therefore 
followed  the  pian  adopted  in  the  other  chapters  and  deseribed  them  ac- 
cording to  the  position  of  tho  fracturo  of  the  tibia,  as  fractures  of  the 
upper  end,  oť  the  shaťt,  and  oť  the  lower  end,  and  háve  added  a  separáte 
section  for  fractures  oť  tho  fibula.  The  classification  is  not  an  ideál  one, 
but  its  disadvantages  appear  to  me  to  be  less  than  those  of  others. 

A.  Fractures  of  tuk  Uitkh  End  of  the  Tibia  and  Fibula  or  of 
tuk  Tibia  aloxe. — The  causes  of  these  fractures  are  direct  or  indirect 
violence  ;  in  the  former  a  blow  received  direetly  úpon  the  part,  as  the 

1  Piet.  de  Méd.  *»t  Chir.  prntiquos,  vol.  xix.  p.  496. 
4  Agncw's  Surgery,  vol.  i.  p.  9S1. 
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Fig.  331. 


fall  of  a  heavy  body  or  the  kíck  of  a  horse  ;  in  the  latter  a  fall  from  a 
hcight  or  a  tw  kat  of  the  lirab. 

A  man  jamped  from  a  hcight  of  two  yarda  and  fell  with  his  leg  bent 
under  him,  fracturing  tbe  tibia  close  to  the  knce.  Velpeau  saw  a 
fracture  caused  in  a  man,  G7  years  old,  by  a  fall  to  tlie  ground  while 
walking  ;  and  in  a  čase  which  came  under  my  own  observation,  tbc  tibia 
was  broken  just  below  the  knee  by  a  fall  of  another  man  from  the 
track  of  tbe  elevated  railivay  úpon  the  patient  as  he  was  walking  in  the 
street  below. 

The  line  of  fracture  may  be  transverse,  oblique,  or  vertical,  in  the 
latter  caae  passing  tuto  tlie  joint  and  perhaps  scparating  only  a  portion 
of  the  articular  end  from  the  ahaft,  as  in  a  čase  under  tlie  čare  of  Follin 
in  which  the  fect  of  tlie  patient  became  entangled  in  the  rcins  as  he  left 
a  wagon  and  he  was  draggcd  by  tliem  for 
Bomc  dištance  ;  the  outer  eondyle  of  the  tibia 
was  broken  ofľ.  Transverse  fracturea  by 
direct  violence,  the  fall  of  a  stone,  the  kick 
of  a  horse,  háve  been  observed  at  four  and 
seven  centimetres  from  the  articular  edge. 
Comminuted  fractures  háve  been  cnused  by 
direct  violence  and  also  (fig.  331)  by  falls 
úpon  the  fcet,  the  cylindrical  portion  of  tbe 
shaft  penetrating  and  splitting  the  head, 
Legouest  observed  sneh  a  result  in  a  man 
who  jumped  from  a  second-story  window, 
breaking  tlie  head  of  the  tibia  in  to  many 
fragmente.  Vcmeuil  saw  the  epíphysis  sep- 
arated  in  a  child  six  years  old  whose  leg 
had  been  caught  between  the  spokes  of  a  ' "j* C*r * 'lľ ľ  +  iVi  '"íaV  **  ľ" 
wheel ;  tlie  joint  was  not  opened.  One  or  1Bj  „í^aii™  »r'ik»  l Z .■'.'"ť!^- 
two  similar  cases  bave  been  reported  by  menu. 
others. 

In  a  čase  reported  by  Duptay  and  Marot,1  a  man  60  years  old  had 
his  right  leg  broken  by  the  fall  úpon  U  of  a  beavy  stone.  Tbere  was  a 
marked  angular  displacement  backward  just  below  the  knee  which  could 
not  be  reduced  by  traction  but  could  be  easily  reduced  by  flexing  tlie 
leg.  It  was  due  to  the  fact  that  the  upper  fragment  was  in  the  poaition 
of  semi-flexion  and  remaíned  so  even  when  the  lower  part  was  extended. 
The  región  was  immensely  swollen,  gangrenc  set  in,  and  death  took 
plače  on  the  thirteenth  day.  The  autopsy  showed  a  comminuted  frae- 
ture  oť  the  upper  end  of  the  tibia  extending  into  the  joint  and  ruptúre 
of  the  popliteal  vein. 

Ordinarily  tbc  displacement  is  not  so  marked  as  in  this  čase,  and  it 
may  také  plače  in  any  direction,  influenced  therein  by  tlie  direction  and 
the  eharacter  of  the  fracture  and  by  the  fracturing  force.  If  the  fibula 
remains  unbroken  and  ia  not  dislocated  at  its  upper  end  it  aids  materí- 
ally  in  preventing  any  displacement  that  would  involve  shortening.     To 

'  Progrŕs  Módical,  April  29,  1876. 
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thc  other  usual  aígna  of  fracture,  abnormal  mobility  and  crepkation,  are 
added  loas  of  fnnctíon,  deformity  appreciable  by  tlie  sight  or  toueh,  and 
a  prompt  and  extréme  awelling  of  tlie  región.  If  tlie  fracture  extends 
into  tbe  knec-joint  a  latcr  swellmg  corresponding  in  nosition  to  thc  ayno- 
iiiial  sac  Í-  siijiľľuíMod  :  it  may  be  mercly  a  temporary  eňusion  or  the 
result  of  a  auppuralive  arthritis  whicli  will  aeriously  endauger  tbe  life 
and  bhfl  litnb  of  tbc  paticnt. 

Tbe  proximity  of  tlie  maiu  veaaela  and  nervea  to  tlie  bonoa  increases 
iliľ  cbancea  of  their  beioa  tom  op  pressed  úpon  by  the  disphwed  frag- 
mente, Ba  in  tlie  following  illuatrative  eaaea. 

J.  Dell.'  Compound  eomminuted  fracture  of  tlie  tibia  and  fibula  at  tbe 
upper  end.  The  leg  WU  very  miich  swollen,  and  some  days  afterwaida 
it  waa  rccognized  ibat  the  swelling  waa  liquid.  It  waa  opened  freelj 
and  a  large  ipianťity  of  blood-clot  tunied  out,  and  then,  fta  tbc  bleeding 
conliíHK'd  from  a  deep  artery,  tho  límb  waa  imiiiľdiately  amputated. 

Ncpveu'  reported  a  čase  under  tbe  čare  of  Verneuil.  A  ma.ii,  69 
yenra  old,  waa  run  over  by  a  wagon  whíle  intoxicatcd  and  auífercd  a 
compound  fracture  of  tlie  leg  in  in*  uppfir  fourtii,  tlie  wound  being  almoc 
íi  eentimetres  [oog  and  tbe  bone  eomminuted.  Amputation  waa  done 
through  tlie  lower  third  of  tbe  thigh,  and  tlie  patíentdied  [on r  daj 
wards.  Tbe  anterior  tibial  artery  was  torn  completely  acroaa,  i  ta  upper 
end  retraetcd  into  the  popliteal  spaco  and  ita  lower  end  to  a  poini  ti 
ceutimetres  below  the  opening  in  tlie  interosaeoua  ligament  through 
wbich  the  artery  paasea.  Thc  vessel,  whicli  waa  somewhat  atheroma- 
toua,  appeared  to  liave  been  torn  at  tlils  opening. 

Baudcns.1  A  man,waa  kieked  by  a  liorae  and  rcceived  a  conipound 
eomminuted  fracture  of  the  leg  iu  ita  upper  tbird.  The  pattent  did  well 
until  aliiuit  tbe  twentteth  dav,  when  artcrial  hemorrliage  took  plače.  In 
iearchÍDfl  for  tbe  wounded  veaael  a  long  aharp  splinter  was  i'ouiid  im- 
bedded  in  the  soft  tissues  near  the  posterior  tibial  artery  and  araa  r» 
moved.  Threo  otlier  hemorrliagea  followed,  onc  immediatoly  aťter  tbc 
other,  and  then  líaudfiia  tied  the  femoral  artery  in  its  upper  tbird. 

In  the  ťollowing  caae*  the  veaaela  appear  to  háve  been  oni  y  conpreattd 
A  wotnan  37  years  old  waa  run  over  by  a  wagon  and  ber  left  leg  was 
broken  in  aucli  a  manner  that  tlie  lower  fragment  was  l'.u'cod  u  p  into  tlie 
botlow  of  the  tenee,  leaving  a  mai'ked  depreasion  just  below  tlie  patelln. 
Tbc  popliteal  apaee  waa  oceupied  by  an  enonnoua  awelling  wbiob  dta- 
tended  tlie  akin  and  caused  aevere  pain.  Therc  waa  ahortening  to  the 
extent  "f  ťour  or  five  inebea  whicli  could  not  be  overconie.  Gaugrene 
followed,  and  the  limb  was  amputated  on  the  niuetcciith  day. 

The  prognosia  of  tbis  injury  ia  exceptionally  sniíms,  becaoae  of  the 
proximity  of  the  joint  and  tlie  poasibility  of  intkiunuiiti -ry  euuiplícatíoiia 

and  re  or  lesa  eomplete  losa  of  the  ľutietioiií  "ť  the   knee  uliich  that 

involvea,  and  alao  because  of  the  exceptionally  long  periód  that  U  ncee.s- 
sary  to  eonsolidation.     Tbc  average  periód  in  aeven  caaea  colleutcd  by 

1  ľrinoi].l<>s  ofSuijery,  rtä.  1».  p.  Jll. 

•  llull.  .Iu  In  íínuítti  ,1..  t:hirurttiľ,  1*75,  p.  36S. 

«  Gmellŕ  ,l,s  Huj.ii.ii.x,  Jbáň,  p.  127. 

»  BiilJ.  de  I'A«td.  Kov.  de  MOd.,  1WS-4G,  p,  26. 
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Fig.  332. 


Poneet  was  about  four  moiiths.     No  satisfactory  cx- 
planation  has  been  given  o  ť  this  peculiarity. 

Separatíon  of  thc  epiphysis  may  result  in  dimtnished 
growth  of  the  leg,  as  in  the  čase  represented  in  figúre 
332,  in  whicli  the  injury  waa  reccived  at  the  a<*e  of 
eight  years  and  thc  shortening  two  years  late  r 
amounted  to  an  inch.  If  tlie  fibula  does  not  sharc  in 
thc  injury  in  like  manner  íts  growth  is  unchecked  and 
ita  superior  length  mušt  be  provided  for  either  by 
bowing  outward  of  its  shaft  or  by  dislocation  of  ita 
upper  end  upward. 

Treatment. — Displaccmeut,  if  preacnt,  mušt  bc  rc- 
duced  by  traction  or  by  extending  or  fiexing  thc  limb 
according  to  the  character  of  thc  displaccmeut,  and 
retention  effected  either  by  permanent  extension  or  by 
confinement  in  a  fracture  box  or  úpon  a  poaterior 
aplint.  The  indications  vary  bo  grcatly  in  this  re-  Arr.atuf srowiii  rui- 
spect  with  the  poaition,  direetion,  and  extent  of  thc  iowinff  injur;  i„  u»- 
fracture  tbat  rules  of  generál  application  cannot  be  oi>i«'r*i>n*j'>i»<>r  ib» 
laid  down.  If  the  fibula  is  unbroken  the  displacc-  """  '■  'í*"-) 
ment  ia  uaually  alight  and  the  retentive  apparatua  wiil 
be  uaeful  mainly  to  immobilize  and  prevent  latcral  diaplacemcnt ;  if  the 
line  of  fracture  runs  obliijnely  into  the  joint,  breaking  olf  oiily  a  eorner 
of  the  tihia,  lateral  displacemcnt  is  the  orie  to  bc  guarded  againat  leat  a 
permanent  génu  valgum  or  varura  should  result;  if  thcrc  is  múch  coín- 
minution  of  thc  upper  fragment  and  the  lines  of  fracture  cxtend  iuto  thc 
joint  permanent  extension  will  probably  be  necessary,  togethcr  with 
lateral  aupport  of  tho  fragmenta  by  pads  or  bandagea.  In  any  casc 
particular  attention  mušt  bo  given  to  prevent  infiammation  of  thc  knee- 
joint,  cooling  lotiona,  the  ice-bag,  irrigation  through  a  coil,  according  to 
tlie  urgency  of  the  conditions,  and  thc  immohilization  should  be  absolutc. 
After  the  lapse  of  a  freek  or  two,  if  the  awelling  has  aubsided  and  acute 
complicationa  do  longer  threaten,  a  plaster  bandage  or  plaatcr  aplint  may 
be  applied. 

If  the  fracture  is  compound  and  communicatca  with  the  joint,  and  if 
suppuration  of  the  joint  occurs,  a  free  outlet  for  the  pus  mušt  be  provided 
at  the  earliest  moment  and  the  čase  mušt  ho  trcated  with  thc  strictest 
attention  to  antÍ3eptic  principles.  It  is  better  to  drain  the  joint  through  * 
Bpccial  opcnings  at  its  aidea  rather  than  through  the  wound  whicli  can 
hardly  fail  to  be  unsuitably  placed  for  effective  drainagc. 

B.  Fractuhes  op  the  Shaft. — Fractures  by  dírect  violcnce  may 
occur  at  any  point;  those  by  indiroct  violcnee  are  múch  more  frequent 
at  or  near  the  junction  of  thc  lower  and  middlo  thirds  than  at  any  other 
point.  It  aecms  probable,  as  taught  more  especially  by  Goaaelin,  that 
torsion  of  the  limb  is  an  important  factor  in  the  production  of  the  frac- 
ture, the  twist  bcingdue  either  to  thc  forcible  contraction  of  the  muacles 
or  to  the  pronulaion  of  thc  upper  portion  while  the  lower  one  ia  fixed  by 
the  pressure  of  the  foot  úpon  the  grourwl. 

The  varictiea  of  fracture  common  to  other  long  bones  are  found  here, 
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and  in  addUion  a  spccial  variety,  tbc  Y-shaped  fractnre,  Srst  pointed  ont 
by  GoMelin,  which  although  oceasionalty  ťouiid  elsewhere  is  múch  more 
frequent  in  the  lcg.  In  these,  which  are  especially  frei[uent  below  the 
middle  of  tlie  bone,  tlie  upper  fragment  terminates  in  front  and  on  tlie 
liiner  side  in  a  more  or  lesa  sharp  triangtilar  point,  tlie  lower  fragment 
presents  a  similar  point  posterioriy,  and  i'rom  the  hottom  of  the  deptvssimi 
in  the  lower  fragment  which  eorreriponda  to  the  firat  point  a  fiMttn 

cpirally  downward  and  usually  runs  i  n  to  tlie  ankle-joint, 
Pig.  333.  somctinies  splitting  ofťa  auperficial  fragment  on  the  pos- 

terior  aspect  as  shown  in  figúre  ::::í:i.  The  exteut  of  tlie 
tissures  and  the  implioation  of  the  ankle-joint  pva  tliis 
variet;  of  fractnre  in  eepeeial  hnportanee. 

lt  íŕi  very  rare  for  tlie  tibia  alone  to  be  broken  wlien 
the  fraotnre  is  by  indirect  violence,  for  the  force  cm- 
tinnes  to  act,  if  only  for  a  moment,  and  hreaks  the 
fibula  all  the  more  easily,  and  tisually  at  a  higher  point 
than  tlie  tibia. 

The  Bobcutaneoiis  position  of  the  tibia  througliout  ita 
entire  length  cxposes  it9  fracturcs  greatly  to  the  ehanoe 
of  becoming  compouud  either  by  tlie  direct  action  of  the 
cansHtive  violence  when  tlie  fractnre  b  direct,  or  bj  Um 
perforation  of  the  skin  by  tlie  end  of  one  of  the  ľrag- 
mcnts,  usually  the  upper  one,  when  the  fraotnre  is  in- 
direct. 

The  dispSacements  show  the  usual  varietíes,  bnt  the 
moat  common  and  important  in  tlie  pniji  ■etion  »ť  tlie  lower 
end  of  the  upper  fragment  when  it  terniinates  in  a  point, 
as  it  usually  does,  úpon  the  antcrior  and  inncr  face  of 
the  bone.  The  contraetíon  of  the  muscles  draws  tlie 
lower  fragment  upward,  and  tliis  foroea  the  end  of  tlie 
v-.inp.:,i  ffinure.  upper  one  forward  since  the  Hne  of  fracture  is  obliijue 
from  below  upward  and  backward,  and,  in  adilition,  tlie 
muscles  of  the  calť  tend  to  draw  tlie  beol  backward  and  eivn!.  :m 
angular  displaecment  which,  of  courac,  cxaggeratcs  the  projection  of  the 
fragment.  If  the  limb  is  raised  and  the  knee  kept  partly  flexed  the 
tension  of  the  quadriceps  femoria  acta  in  favor  of  the  Ban 

In  addition  to  tlie  usual  aymptoma  of  crepitatton,  abiiornial  mobility, 
■  pain,  and  loss  of  function,  therc  is  atso  the  irregularity  in  the  outlinc  of 
tlie  subcutaueous  portion  of  the  tibia  which  may  often  be  reeognized  by 
paaatng  the  finger  along  it.  It  isnotalwayapossible  to  say  whethcrornot 
the  fibula  is  broken  as  well  as  the  tibia  without  making  a  more  severe  and 
painťul  examination  than  the  nced  of  the  inťormation  wdl  jnstify.  When 
00  th  boneaare  broken  the  mobility  is  usually  tuneli  greater  tlian  when  tho 

tibia  alt is  lifiikľii,  itinl  by  maiíing  gentle  pľes-urc  uith  tlie  tí  tiger  ahmg 

the  tine  of  the  fibula  the  point  of  fracture  cau  usually  be  <letermined. 

Ileside  tbc  freipient  uomplication  of  a  cotnmunicating  wound  of  the 
skin,  and  the  comminution  which  is  so  often  tlie  reault  of  direct  violenoe, 
injury  to  the  principál  vcasels  is  occasionally  met  with.     Ncpvcu,1  in  a 

1  BniMíns  do  In  Sociílfi  d«  Chirurgie,  187S,  p,  3W. 
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very  complete  and  elaboráte  paper  read  before  the  Surgical  Society  of 
Paris,  collected  more  than  fifty  cases,  among  which  are  found  examples  of 
injury  to  both  tibials,  the  peroneal,  and  the  nutrient  artery  of  the  tibia. 
Injury  to  the  tibial  or  peroneal  nerves  seems  to  be  múch  more  rare.  The 
following  cases  are  quoted  in  illustration. 

Čase  II. — Man  41  years  old,  oblique  fracture  with  laceratcd  wound  of 
the  integuments,  and  ruptúre  of  the  muscles  caused  by  the  passage  of  a 
heavy  wagon.  Spasms,  trismus,  opistothonos,  and  gangrene  of  the 
wound.  Amputation  on  the  thirteenth  day,  and  death  on  the  next. 
The  autopsy  showed  that  a  splinter  had  penetrated  the  sheath  of  tlie 
anterior  tibial  artery  and  the  substance  of  the  peroneal  nerve,  there  was 
an  extensive  neuritis,  and  a  splintered  fracture  of  the  tibia. 

Čase  I. — Faraboeuf  presented  to  the  Société  Anatomique  (Bulletins, 
1866,  p.  6)  the  specimens  of  a  V-shaped  fracture  of  the  leg  that  termi- 
nated  fataliy  on  the  seventh  day.  There  was  incomplete  ruptúre  of  the 
posterior  tibial  artery,  the  vessel  resting  úpon  the  point  of  the  fragment. 
The  inner  and  middle  coats  alone  were  torn. 

Čase  X. — A  lad  16  years  old  was  overthrown  by  a  falling  tree  and 
received  a  comminuted  fracture  of  the  right  tibia  at  its  middle,  an  oblique 
fracture  of  the  fibula,  and  a  contused  wound  on  the  anterior  surface  of 
the  tibia  three  inches  above  the  ankle,  with  profuse  hemorrhage  frora  the 
anterior  tibial  artery  which  recurred  when  the  provisional  dressing  was 
removed.  The  wound  was  enlarged,  the  splintcrs  removed,  and  the 
artery  tied.  The  patient  made  a  slow  recovery,  after  fever,  profuse 
suppuration.  and  necrosis  of  part  of  the  tibia. 

Čase  XXXIX. — A  man  55  years  old  fell  and  broke  both  bones  of  the 
leg  in  the  middle  third,  the  upper  fragment  projected  under  the  skin  and 
there  was  a  manifest  tendency  to  return  of  the  displacement  after  re- 
duction.  About  the  fifteenth  day  he  complained  of  pain  in  the  calf,  and 
a  few  days  later  a  firm  bluish  swelling  appeared  at  the  middle  of  the  leg. 
Amputation  was  done,  and  an  aneurism  of  the  peroneal  artery  found. 
The  sharp  fragments  of  the  fibula  had  lacerated  the  vessel  very  irregu- 
larly. 

Čase  XLVI. — Man,  overthrown  by  a  wagon,  simple  fracture  of  both 
bones,  removal  of  the  dressings  after  the  sixth  week.  Six  weeks  after- 
wards  the  patient  noticed  that  a  large  tumor  had  formed  at  the  outer 
part  of  the  limb,  beginning  two  or  three  finger-breadths  above  the  ex- 
ternal  malleolus,  extending  around  the  posterior  part  of  the  leg,  and 
ending  at  the  upper  part  of  the  inner  aspect.  It  was  fluctuating,  did 
not  pulsate,  and  its  size  was  not  modified  by  pressure  above  or  below. 
At  its  lower  and  outer  portion  could  be  heard  a  single,  rough,  harsh 
murmur,  and  three  finger-breadths  above  it  in  a  circumscribed  space 
corresponding  to  the  point  of  fracture  of  the  tibia  were  two  distinct 
murmurs,  the  first  stronger  than  the  second.  A  fortnight  later  the  tumor 
became  very  painful  at  its  upper  and  inner  part  and  was  punctured. 
Hemorrhages  followed  and  the  limb  was  amputated. 

The  autopsy  showed  a  very  oblique  fracture  of  the  tibia  at  the  junc- 
tion  of  the  middle  and  lower  thirds.  The  hemorrhage  carae  from  nume- 
rous  branches  of  the  nutrient  artery  of  the  tibia  opening  on  the  surface 
of  the  fragment. 
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A  simple  fracture  without  persistent  diaplaceuient  will  usuatly  become 
firroly  Consolidated  in  »i\  weelta;  but  in  the  comminuted  ones  and  i  d 
those  tliat  are  obliipu.'  WÍtfc  persistent  displacement  the  callus  rcmaina 
weak  múch  lougcr.  Complete  recovery  is  long  delayed  by  rigidity  at 
tlie  ankle,  tenderness  o)'  tlie  sklu,  ťccbleneas  oť  the  circulation,  and 
Heontlgío  pains  wbiefa  are  more  eommon  aťter  fractures  of  tlie  leg  tlian 
liter  tliose  of  otlier  long  bones.  In  tbc-  u  M  and  rlieuraatic  this  delay  i 
espeuinlly  prolonged. 

Iť  tlie  suppuraťion  becomes  free  after  a  compound  ťracture  it  ifl  pro- 
bable  tliat  conijilete  recovery  will  be  postponed  for  cven  a  nincli  loDgW 
tíme,  and  tliat  Binuaen  [eufíngdowD  to  háve  or  cecrosed  bone  will  remein 
ojien  for  nrnny  months  or  will  reopen  at  in te rvala.  On  tlie  otlier  h:w\, 
tne  Baboutaneous  potition  of  tlie  tibia  makes  it  easier  to  drahí  tbe  cavíty 
of  tbe  fxactuie  thoroughly  and  to  remove  splinters,  and  thua  makca  tlie 
danger  to  Hfe  lese  thmi  after  compound  fracture  of  bones  tliat  are  more 
deeply  placed. 

TŕéatfMnt. — Reduction  of  tlie  displacement  ean  generally  be  niade  by 
extensiou  at  the  foot  and  counter-extension  at  the  knee,  this  joint  lieing 
Blightly  fiexed  to  relax  tlie  inuaclea  of  the  calf.  In  the  more  difficult 
eaBH  m  whiob  spasm  of  the  muaclea  oppoaes  reduction,  eompre 
tlie  femoral  artery  for  a  few  míuutes,  as  suggested  by  Rroca,  bas  nornt- 
timca  proved  useťul  in  my  experience.  In  a  amall  proportiou  of  cítses 
oomplete  rettection  is  impossible,  probably  because  oť  the  tnterpoaitíoa 
of  u  niuscular  buudle  between  tbc  ťragmentH. 

Maiutenance  oť  the  reduction  depends  largely  úpon  the  character  of 
the  fracture;  when  this  is  nearly  transverae  and  toothed,  tbe  di.-pkíc.- 
ment  ifl  unlikely  to  recnr ;  but  when  it  is  oblizne  the  dimeutties  of  com- 
plete retention  are  extréme.  The  segment  of  tlie  Hmb  below  the  ťracture 
is  too  short  to  permit  extensiou  through  stripa  of  adhesive  plaster.  a>  In 
í'raeture  oť  the  thigh,  and  the  suľgcon  has  to  depend  npon  somc  ťorm  of 
lateral  splnila  or  au  iuunovable  dresaing,  neither  oť  wlncli  will  oertútij 
prevent  sliortening,  although  tlie  amount  may  be  bo  aliglit  aa  to  be  with- 
out practical  imporlance. 

Ono  of  tlie  nmpleat  and  most  popular  niethods  is  the  fracture  box 
(fig.  33i)  witli  hinged  ťoot-piecu  and  aides.     Tlie  ťoot-piuce  shouH  bt 


Fie.  334. 


movable  so  that  it  can  be  adjusted  to  tbe  lengtb  of  the  limb,  and  tbe 
lower  enda  <>ť  tlie  sidc-pieces  slionbl  be  perforated  for  tlie  passngc  of  a 
rod,  againat  wbich  the  foot-píeoe  can  rest,  and  of  cords  by  which  it  can 
be  secured.  Wiien  it  is  brought  into  use,  the  bottom  of  the  box  is  first 
covered  nith  a  layer  of  oakutn  or  cotton,  the  foot  is  auspeuded  from  the 
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foot-piece  by  a  hroad  pioce  of  adhesive  plaater  extending  from  about  tlie 
raiddle  of  tlie  calf,  unílcr  tlie  lieol,  and  along  tlie  eole,  and  tacked  to  tlie 
top  of  the  foot-piece  in  šuch  a  way  tliat  tlie  back  of  tbc  bcel  doca  not 
rest  npon  the  bottom  of  tlie  box  (I  háve  soiuetimcs  naed,  in  compound 
fracturea,  a  long  posterior  plastcr  oľ  Paria  splint  in  plače  of  thia  atrip  of 
adheaivc  plastcr,  in  onlcr  to  get  additional  soliditj').  The  foot  is  tlien 
nindo  fast  to  tlie  foot-piece  by  a  roller  bandage,  tlie  turns  of  wliicli  pass 
acroaa  the  dorsuui  of  tlie  foot,  and  behind  the  ankle  and  lieel,  and 
ihrongh  vertical  iiotclics  or  slits  in  the  foot-piece.  Kxtouaion  and 
countcr-extenaion  are  tlien  madc  at  the  foot  and  knec,  the  oakum 
adjusted  inider  the  linib  to  aeeure  even  support  thrmigliout  iti  length, 
and  tlie  hiugcd  aidea  of  the  box  turned  up  and  madc  fast  by  strana  or 
banda  tied  about  tliem.  Oakum  ahould  be  packed  in  hctween  the  linib 
and  tlie  sidca  of  the  box,  and  cuahiona  or  padá  jilaeed  aloug  i  u  anterior 
aspect,  and  bound  down  by  the  atrapa  wliicli  liohl  up  tbc  aidua  of  the  box. 
If  the  extended  position  of  the  knec  ia  trying  to  tlie  pntient,  the  box 
may  be  swimg  from  a  cradle  or  a  higlicr  support,  or  Puriťa  fracturc 
box  (fig.  335)  may  be  used.     One  of  the  advantagea  of  having  tbc  kuce 

Fig.  335. 


flexed,  is  that  thia  position  oppoaca  the  oceurrence  of  rotatory  displace- 
ment,  an  accideut  which  may  caaily  escape  notice  when  the  litnh  is 
Btraight.  The  upper  segment  witli  tlie  thigli  rotutea  outward,  while  the 
foot  remains  fixed,  and  if  the  fragmenta  unite  in  thia  poaition  the 
patient  will  walk  witti  tlie  tocs  turned  in.  If  the  aurgeon  ia  on  the 
watch  for  thia  displacement  it  will  liardly  eacape  hia  notice,  aince  tlie 
rclative  poaition  of  the  patclla  and  foot  abowa  it  v  e  ry  clearly. 

Wire  trougha  (fig.  3íJU)  are  in  generál  use  in  Francc  as  substitutca 
for  fracture  boxes,  and  aftbrd  cqual  faeilitica  for  inapection  of  tlie  límb 
without  moving  or  disturbing  i  t. 

The  generál  practíce  in  the  hospitala  in  New  York  ia  to  plače  the 
lirob  in  a  fracturc  box  for  a  few  days,  and  apply  lead  and  ópium;  and 
then  after  the  swelling  has  Bubsided  to  put  on  an  imtuovablc  dressiug  of 
plaater  of  Paria,  and  let  the  patient  get  up. 
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later  of  Paria  may  bc  applied  aa  a  complete  enoasement  (fig.  387), 
the  form  of  the  Bavariau  splint  (fig.  388),  or  aa  a  poaterior  iplint 

Fig.  338. 


Plaater  of  Paria 
or  in 


Bonneťi  irnttar  for  tha  l»g. 


(fig.  3S9)  with  or  withoat  ooe  or  two  lateral  ones.    I  am  rather  partial 
to  the  latter  becauee  they  can  be  so  made  as  to  leave  the  región  of  the 


fracturc  opcn  to  iiispeetion.     The  posterior  splint  should  be  thiclc  aud 
lieavy,  ten  or  twelve  tliicknessea  of  crinoline  or  chcese-cloth,  and  should 


rciicli  fmtn  a  little  above  the  toes  to  the  middle  third  of  the  thigh.  The 
latťra)  spiint  slumlil  be  of  about  tlie  samc  length,  and,  starting  from  the 
miter  sidc  of  the  foot  just  in  front  of  the  ankle,  should  hc  wrapped 
ammiil  tlie  dorsum,  inner  side,  and  sóle,  and  then  bc  carried  up  the 
■  iiitľi-  s  i  .1  e  o!'  the  log.  The  spliiite  should  be  sceured  to  the  limb  with  a 
('•■«■  turiia  of  a  roller  bandage  until  after  they  háve  hardened,  when 
strip.i  o  ť  adhesivc  plaster  may  be  substítuted.  These  aplints  may  be 
iided  wliile  tlie  čase  i  a  still  recent,  and  so  may  the  Bavarian  splint,  but 
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I  think  ít  is  better  to  defer  complcte 
encasement  in  plaster  until  afcer  tlie 
primáry  swclling  has  subsided. 

Many  plans  háve  been  suggested  by 
which  permanent  extension  may  be 
made  úpon  the  lirnb  to  overcome  short- 
ening  in  those  casos  in  wliich  this 
indication  becomes  a  prominent  one  ; 
and  in  most  of  them  the  counter-exten- 
sion  also  is  provided  by  the  apparatus, 
and  not  by  tho  weight  of  the  body  aa 
in  the  treatraent  of  fracture  of  the 
thigh.  If  a  Volkmann's  sliding  foot- 
rest  were'used  instead  of  a  fracture 
box,  or  if  the  fracture  box  were  placcd 
úpon  a  similar  snpport,  it  would  be  suffi- 
cient  to  attach  the  weight  to  the  box  if 
it  did  not  need  to  bo  very  heavy  or  its 
use  to  be  long  eontinued.  Otherwiso 
the  attachmcnt  mušt  be  by  meana  of 
strips  of  adhesive  plaster  applied  to  the 
lower   part  of    the   leg   in   the    usual 

maniler.  ]>iM[«rl<>rg}r|«iiiiii|>lliiti)rjriiU«r. 

Figures  340  and  341  show  Dr.  Ncilľs 
apparatus,  and  figúre  .'!42  a  somewhat  similar  one  often  used  in  the 
Massachusetts  General  llospital  wlien  the  fracture  is  in  tho  middlc  tbird.1 

Fig.  340. 


The  plaster  strips  for  extension,  in  tlie  latter,  "  reach  from  the  top  of  the 
lower  bandage  to  the  spreader  attached  to  the  screw,  and  the  counter- 

i  Tlie  Medical  News,  April  8,  1882,  p.  377. 
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extensíon  from  thc  lower  edge  of  the  upper  bandage  to  the  top  of  the 
splínts,  where  they  are  fastened."  Pads  are  placed  between  the  side- 
splints  and  the  Hrab  to  prevent  lateral  displacement,  and  the  whole 
bouod  together  with  straps. 

Fíg.  342. 


I  havc  no  experiencc  with  either  method,  but  should  doubt  the  efn- 
cíency  of  extension  made  by  two  sets  of  plaster  stríps  with  only  a  short 
interval  between  theni.  I  should  fear  that  the  force  of  the  traction  wonld 
be  cxhausted  úpon  the  interraediate  strip  of  skin,  and  that  the  fragmente 
would  be  left  free  to  override  to  as  great  an  extent  aa  under  other 

Lateral  splints  made  of  binders'  board,  or  other  materiál  that  can  be 
moulded  to  thc  leg  and  foot,  are  sometimes  used,  especiaľlv  whcn  the 
fracturc  is  in  the  lower  third.  They  should  be  well  paddeu  and  open- 
ings  should  be  made  at  the  pointa  corresponding  to  the  raalleoli. 

The  bivalve  cushion  (page  161)  is  highly  recommended  for  use  in 
simple  caaea  or  in  emergencies. 

In  Liston'a  splint  (fig.  343)  the  counter-extenaíon  ia  provided  by  a 
tliigh-picee  adjus table  at  any  deaired  angle  to  thc  leg-piece ;  thc  ibot- 


pioce  alao  can  be  ndjmted  according  to  tlie  length  oF  the  log.  Tlie 
splint  is  Huttably  padded  or  lined,  thc  foot  made  fast  to  thc  foot  piece  liy 
handaging,  and  tlicn  the  thigli  to  tlie  upper  part  in  like  inamicr,  wliile 
extension  is  made  with  the  banda,  lt  ia  not  probable  that  this  spliui 
will  protect  against  overnding  if  there  is  any  marked  tendency  theret*. 

Figúre  344  shows  a  simihir  splint  with  Salter's  suapendiiig  apparttus. 

Malgaignc's  point  (figa.  34")  and  34i})  was  deaigncd  for  use  in  caseä 
in  which  the  tendency  of  the  lower  end  of  the  upper  fragment  lo  dii- 
placement  forward  could  not  be  controlled  by  splints.  It  cousiats  of  a 
eurved  metal  bánd  fastened  over  the  límb  by  a  strap  that  pasaca  behind 
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the  poaterior  splint.     It  is  placed  a  little  above  the  fracture,  and  tlie 
centra!  pin,  which  has  a  sharp  point,  is  scrcwed  dowii  through  tlie  skiri 


and  made  to  press  directly  úpon  the  upper  fragment  and  hold  it  in  plače. 
Most  surgeons,  and  probably  all  patients,  would  hcsitate  to  use  this 


means,  and  in  a  few  casea  its  use  has  caused  múch  pain,  and  in  othcrs 
erysipelas.     In  a  thesis  by  Rioms,'  36  cases  treated  in  this  n 

1  Diut.  áe  Méd.  et  Chir.  prat.,  toI.  xix,  p.  B21. 
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mpottedj  10  of  which  were  compound  fractures.  Tlie  inštrument  main- 
tained  tlie  reduction  in  every  eaae,  and  npparently  it  waa  not  nMd  in 
any  of  tliem  until  after  otber  means  had  proved  ineffectual. 

An^er's  apparatus  (fig.  347)  seekti  to  aooompliah  tlie  aaine  result  by 
preasure  and  t"  avoid  injury  to  tlie  skin  by  aliifting  tlie  pointa  of  prea- 
sure aa  often  aa  may  be  necesaary. 


EKyuíod  of  tlie  lendo  Achillis  has  been  reaorted  to  in  aome  caaea. 

When  tlie  ľraetare  is  compound,  thc  litnb  may  be  placed  opôn  a  pos 

torior  ftpliflt  (tig.  348)  or  suapended,  as  in  ti;;.  349,  tlie  anterioi  spiÍD 


being  placed  oiitside  thc-  dreasings  of  tlie  wound.  If  tlie  wound  suppu 
ratoa  and  tlie  pua  burt'owa  it  will  probably  beeome  necoasttry  tu  u-i  r  h  t  ■ 
interní  p  t  ed  or  hraoketed  plaster  spliuts  ( tig.  3Ô0)  so  as  tô  obtain  Um 
WCW8M7  space  for  the  dréesittg  and  eounter-opcninga. 

C.  FHACTUKE9  AT  THE  LoWEK  Km>  OF  TUE  Leu. —  In  tlii- 
pluee  aome  exoeptional  fractures  of  botli  bories,  in  whicli  tbe  lower  am 
■  of  tlie  tibia  ia  crusbed  or  splintered,  caused  by  a  fall  from  -1  heíght  Bp« 
tlie  feet,  and  the  nuroerous  fractures  of  one  or  both  bonea  at  or  near  tlu 
joint,  "tnalleolar  fracture,"  caused  by  foruible  inversion  or  everaton  D 
the  foot,  fractures  w  bieli  presem  sev<ľ:ii  anaťMiiieal  vavieties,  of  whic 
the  more  eominon  is  known  as  ľott's  fracture. 
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Thcre  ía  but  little  to  be  said  concerniug  tlie  first,  and  I  ahall  mercly 
quote  briefly  tlie  deacriptiona  of  a  few  reported  caaea.  One  waa  re- 
portcd  by  (Jhaaaaignac  and  ltichelot,  the  tranalatora  into  French  of  Sir 
Aatlcy  Cooper's  Fractures  and  Dislocationa.  The  íbot  was  displaced 
inward  and  seemed  to  be  ahortened  ;  tlie  fibula  waa  broken  and  its  mat- 
leolus  displaced  baekward;  reduction  waa  impoasible.  At  tlie  au  to  psy 
a  fragment  compriaing  tlie  poaterior  hulf  of  tlie  articular  surlaco  oť  tbc 
tibia  waa  found  broken  off  and  displaced  baekward  about  an  inch,  but 
Btill  reating  on  the  aatragalua.     The  ligaraenta  were  intaet. 

In  another  caae  alao  reported  by  Chaaaaignac,  in  1858,  the  fracture 
waa  cauaed  by  a  fall  from  tlie  third  floor;  tlie  límb  waa  amputated  two 
montha  afterwards.  The  tíbia  waa  broken  four  finger-breadtbs  above 
the  joint  and  the  lower  portion  waa  aplit  into  four  aecondary  fragmenta 
by  the  penetration  into  it  of  tbe  upper  one.  The  libula  waa  the  seat  of 
a  double  fracture  alao  in  the  lower  third;  the  interme liate  piece  waa 
four  centimetrea  long,  necroaed,  and  iinbedded  in  tlie  callua. 


Fig.  3.11. 
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A  thírd  is  a  specimen  in  the  museum  at  Val-de-Gráse  described  by 
ľoncet.1     Figúre  861  shows  the  direction  of  tlie  iinea  of  fracture,  tlie 
lower  end  of  the  tibia  having  been  broken  into  aix 
fragmente. 

Similar  cases  are  described  by  Cooper  and  Mal- 
gaigne. 

No  rules  of  treatmcnt  can  be  formulated  in 
advance  ;  each  čase  mušt  be  treated  in  accordance 
with  ite  special  índications.  If  the  attempt  is 
mndc  to  preserve  tbc  limb,  especial  attention 
eliould  be  pnid  to  the  position  of  tlie  foot  in  the 
splints  in  order  that,  if  ankylosis  of  the  ankle-joint 
follows,  the  sóle  niay  rest  souarcly  on  the  ground 
in  walking.  Even  a  slight  deviation,  either  to  one 
side  or  trom  a  right  angle  in  tlie  antero-posterior 
piano,  is  a  source  of  múch  inconvcnience. 

Tbe  fractures  of  the  'nialleoli  and  of  the  tibia 
and  fibula  just  above  tbe  ankle  that  are  produced 
by  forcible  inversion  or  eversion  of  the  foot  with 
rotation  of  the  toes  to  the  inner  or  outer  side  pre- 
sent  several  varieties  which  differ  widely  in  the 
extent  and  position  of  tlie  lines  of  fracture,  but 
ihc  iu»rr  ponion  of  tbe  which  can  be  grouped  advantageously  according  to 
irg.  tbeir  snpposed  móde  of  production.     The  mechan- 

ism  of  these  fractures  has  been  discussed  for  more 
than  a  century  and  many  explanations  and  theories  concerning  it  háve 
been  suggested  tlie  di.-cussion  of  whicli  hore  would  no  t  be  profitable,  and 
I  shall  follow  tiie  etiological  classifieation  and  describe:  lst  fractures 
hy  inversion  and  adihiction  of  the  foot,  and  2d  fractures  by  eversion  and 
abduction  of  the  foot.  The  verv  complote  expcrimcntal  and  clinical 
study  of  the  subjeet  niade  hy  Tillaux2  shows  tliat  all  these  fractures  can 
be  produced  in  these  ways,  and  the  classification  is  not  only  siinple  and 
justifieil  by  experiment  but  it  also  eorresponds  with  important  clinical 
ditferences. 

Figúre  -í:\'2  may  serve  to  recall  some  of  the  anatomical  peculinrities 
of  tlie  ankle-joint  which  are  princirmllv  conccrned  in  tlie  production  of 
these  fractures,  sneh  as  tlie  strong  lateral  ligaments  and  their  insertions 
úpon  the  malieolí,  the  inferior  iiiternsi-eoiis  ligament  binding  the  tibia 
and  fihula  together,  and  tlie  astrngalus  set  in  between  the  inalleoli  as  in 
a  mortisc.  The  only  motion  which  this  joint  pennits  normally  is  in  the 
direction  of  flexi<ni  and  extcnsimi,  except  that  when  the  foot  is  extended 
fplantar  Hexion  )  n  slight  degree  of  rotation  about  a  vertical  axis  is  pos- 
sible,  an  exceptinn  wliich  docs  not  aftect  the  eorreetness  of  the  st.itement 
that  the  existenee  oť  lateral  mobility  in  the  joint  is  a  proof  that  it  has 
been  injured  or  diseased. 

l.FTat1uretbylM-ťrtfonatnlAM}irtionQfthťFwt.—lntb.i&mav<!tti<!vt 
the  foot  turns  so  that  if  the  individual  U  ujíright  its  outer  border  restsupon 

1  niet-  du  Med.  <■!  Cliir.  prat.,  v 
•  Bnll.dc  1'AĽ.Klcniiť  di;  Mŕd« 
phiiiuu,  p.  1172. 


xix.  p.  531. 
1^"-,  1]1>,  339  and  $19,  and  Anatómiu  tnpogra- 
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thc  ground,  tlie  sóle  is  dírected  inward 
("  tÍbial-flexion"),and  the  toes  are  also 
turned  inward.  The  externá!  lateral 
tigamcnts  are  put  úpon  the  stretch  and 
if  they  resist  the  strain,  if  a  simplc 
spraiii  ia  not  produced,  the  fibula  breakg 
either  above  or  below  the  lower  tibio- 
fihular  articulation.1  If  it  breaks  below, 
if  the  fracture  is  of  thc  malleolus,  it 
may  be  at  its  apex  or,  more  commonly 
according  to  Tillanx,  at  its  base ;  thc 
line  of  fracture  U  transverse  and  tlie  pe- 
rí osteuin  untorn,  there  is  no  ilisptucement 
of  the  fragment  or  of  thc  foot,  and  the 
only  flign  of  fracture  is  the  localtzed  pain 
or  prcssure  at  its  seat.  The  inner  side 
of  the  ankle  is  uninjured.  If,  however, 
the  actionis  continued  its  force  is  trans- 
mitted  through  the  astragalus  to  tlie  in- 
ternal  malleolus,  tlie  tip  of  which  may 
then  be  broken  off  by  thedireet  pressure 
úpon  it.  Tillaux  produced  this  second- 
ary  fracture  severní  times  experiment- 
ally,  and  thinks  he  has  seen  it  úpon  the 
living,  the  evidence  being  the  existence 
of  a  fixed  pain  at  tho  ba«e  of  thc  in- 
terná! malleolus  and  sometimes  a  slight  groove  recognizable  by  the  finger 
at  a  point  corresponding  to  the  seat  of  the  pain. 

Sir  Astley  Cooper*  deseribes  under  the  titlc  of  "dislocition  of  tlie 
tibia  outwards"  an  oblique  fracture  of  the  internal  malleolus  (fig.  35i), 
and  apeaks  of  it  as  the  most  dangerous  of  tlie  three  disloca- 
tions  because  produced  by  greater  violence  and  attended  with 
more  injury  to  the  soft  parts  and  liones  than  eitlier  of  the 
others.  The  malleolus  alone  may  be  broken  off  or  a  part 
of  the  artícular  surface  may  remain  attached  to  it;  the 
astragalus  is  sometimes  fractured  and  the  lower  portion  of 
the  fibula  broken  into  several  splintera,  or  the  external  lat- 
eral ligament  ruptured.  The  lesions,  as  deseribed  by  him 
ín  this  čase,  may  be  considered  an  exaggeration  of  those  of  the 
preceding  paragraph,  due  to  greater  violence  and  to  la'entl 
bodily  displacement  of  the  foot,  rather  than  to  its  inverziou. 

Tho  fibula  may  break  above  the  point  where  it  rests 
against  the  tibia,  that  is,  the  tip  of  its  malleolus  is  drawn 
inward  by  the  forced  movement  of  the  foot,  and  the  shaft  of 
the  bone  is  correspondingly  sprung  or  tilted  outward.  The 
usual  seat  of  the  fracture  in  this  čase  is  one  and  a  half 
inchea  above  thc  tip  of  the  malleolus.  This  fracture  mušt  Fr" 
not  be  confounded  with  tlie  coramon  one,  to  be  subsequently    m^le, 

1  For  a  poBsible  alternatíve  »e«  Fraotnres  of  the  C»lc»neuin,  p.  590. 
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desoribed,  in  whleh  the  Foot  is  twfarted  outward,  the  interná!  tai 

ment   tom  or  tlie  interná!  malleolus  brokeii,  and   tlie   fibiihi  brokeu  at  a 

potní  aomewbat  higher  up,  about  fcwo  and  a  hniť  inohes  above  ita  tip.     In 

tlie  fracture  by  iiiversion  tlie  ŕymptoniB  are  very  dift'ereiU,  for  tfae 

(rf  tne  interná]  mafteolna  and  deltoid  lignment  is  entirely  free  of  pain 

(except  in  tlie  rare  contingency  oťfractnre  of  the  intemal  malleolih    bjŕ 

preasure  IV wifchrá  the  joint  outward),  the  foot  ís  not  displaeed  out- 

W*rd,  and  tlicre  is  Fory  líttle,  iť  any,  lateral  mobility  in  tbc  joint.      Tlie 
following  čase  will  illustrate  the  fracture,  whioh  is  not  a  oommon 

K.,  4H  years  oM,  waa  admitted  to  l'ellivue  Ibisfjital  i'Vhmary,  1882, 
líc  snid  tliat  vinie  quarreling  with  a  man  bo  twisted  his  foot  inwará,  felt 
pain  at  the  ankle,  and  foond  himself  disabled.  Tliem  waa  no  : 
mení  of  the  foot,  and  no  tenderness  and  no  eochymosis  on  tlie  inner  si. le 
of  the  in  kle.  There  vus  loeaiized  pain  on  prosím-  and  distinet  erepi- 
nis  I !  inehea  above  the  tip  of  the  externá!  malleolus,  and  by  pressing 
the  tatter  in  tonard  the  foot  with  one  finger  the  upper  end  of  tlie  lower 
Fragment  conld  bo  Felt  to  tik  outward  ;  by  alternate  preasnre  on  ita  en4t 
the  fragment  could  bs  rocked  úpon  tlie 
tihia.  The  linc  of  fracture  waa  obliqat 
from  ahove  dowoward  and  innnrd. 

Iť  the  force  oontinuee  to  act  ofter  the 
fibula  bas  broken  above  the  inferior 
iiitiM'ossi'OHs  ligamcut,  the  tihia  may  break 
transversely  just  above  its  lower  itrticu- 
lar  Burface.  Tillaux  speaks  of  this  as  a 
fracture  tliat  had  not  boen  deseribed 
b  e  fóre,  but  it  seema  to  be  the  Bane  u 
soine  ili.'M')'ibc'd  by  Mnl^ai^ue  as  "  supra- 
maľleolar  fracturea,"  and  of  whioh  bi 
li_\  854  as  au  exarnplc.  Tillaux  ppo 
tbia  fracture  severa]  tiraes  experimentally, 
and  olaitna  to  havo  reeogmzed  it  alao  opOD 
the  living  ;  1  reinember  to  háve  seen&case 
in  his  warda  in  1874  in  wbich  beinade  ibis 
diagnosis,  basing  it  on  the  existence  of  a 
limited  line  of  pain  on  presaure  erossiug 
the  interual  malleolua  two  centimetrea 
above-  ita  point  and  contimiing  along  the 
rronl  "ť  the  tibia  just  above  ita  articular  edge,  on  a  painfut  point  six 
centimetrea  above  the  tip  oť  tlie  extenial  malleolus,  abseuce  of  deťonuity, 
and  sligbt  mobility  of  tbc  ťoot  ťrom  bebind  forward  with  loud  orepitua, 

He  raports1  &  oaae  whieb  bo  cousiders  a  most  stríkiiig  confirmation  of 
liis  theory  oť  the  nieehanisrn  of  tbís  fracture  by  in  verši  ou,  one  iu  wbich 
díslocation  of  the  upper  end  of  tlie  fibula  took  the  plače  of  fra 
this  bone.  A  man  ÍS8  y  cára  old  had  ťallen  with  his  leg  caught  under 
bím.  Tillaux  recognizod*  a  tranaverse  fracture  oť  the  tihia  three  tiiigiT- 
breadtha  above  tlie  tip  of  the  malleolm  and  a  diastasÍ9  of  the  upper  end 
of  the  fibula.     There  waa  but  little  diaplaoement  at  the  fracture,  the 

'  Anatómii-  tejpograpUojMi  p.  1174. 
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lower  fragment  had  slipped  forward,  and  the  extensor  tendons  were 
slightly  raised  and  stretched.  The  upper  end  of  the  fibula  moved  very 
freely  on  pressure  and  gave  a  loud  cartilaginous  crepitus. 

The  diagnosis  is  made  by  attention  to  the  symptoras  already  mentioned ; 
the  principál  ones,  in  fracture  at  or  just  above  the  ba3e  of  the  malleolus, 
are  the  abnormal  mobility  of  the  fragment  recognized  by  pressure  with 
the  end  of  the  finger,  the  localized  pain,  and  the  absence  of  displacement 
of  the  foot  and  of  symptoms  on  the  inner  side  of  the  ankle  except  when 
the  tip  of  the  internal  malleolus  is  also  cracked. 

The  prognosis  is  relatively  favorable  because  of  the  absence  of  dis- 
placement, the  limited  extent  of  the  injury,  and,  in  some  cases,  the  non- 
implication  of  the  joint.  In  the  variety  last  described,  that  in  which  the 
fracture  crosses  the  tibia,  the  prognosis  may  be  made  more  grave  by  the 
splitting  of  the  articular  fragment. 

The  treatment  consists  in  simple  immobilization  in  a  good  position  in 
cases  in  which  tlie  fracture  is  limited  to  the  fibula  or  to  the  fibula  and  inter- 
nal malleolus,  preferably  by  a  plaster  splint  or  dressing.  I  háve  treated 
one  or  two  cases  by  simple  rest  in  bed,  with  cooľuig  lotions  or  pressure 
to  reduce  swelling,  and  the  result  has  been  satisfactory.  In  the  supra- 
malleolar  variety  displacement  mušt  be  corrected  if  present  and  its  recur- 
rence  guarded  against. 

2.  Fractures  by  Evcrúon  and  Abdurtlon  of  the  Foot. — In  this  move- 
ment  the  foot  tums  toward  the  outer  side  (fibular  flexion),  and  at  the 
samé  time  the  toes  are  turned  outward.  The  internal  lateral  ligaracnt  is 
put  úpon  the  stretch  and  either  it  is  torn  oíf  the  malleolus  or  calcaneum, 
or  the  malleolus  is  broken  transversely  at  its  base  by  avulsion.  The 
forcc  continuing,  the  astragalus  is  pressed  against  the  external  malleolus 
and  either  forces  it  directly  outward  with  ruptúre  of  the  inferior  interos- 
seous  ligament  and  diastasis  of  the  lower  tibio-fibular  articulation,  or  by 
forcing  i  t  outward  produces  first  a  compensatory  curving  inward  of  the 
shaťt  of  the  fibula  followed  by  its  fracture  at  about  2J  inches  above  the 
tip  of  the  malleolus  and  then  by  the  ruptúre  of  the  inferior  interosseous 
ligament  or  the  tearing  off  of  the  portion  of  the  tibia  to  which  this  liga- 
ment is  attached.  In  a  typical  and  complete  čase  there  are  three  frag- 
ments:  the  internal  malleolus,  the  external  malleolus  and  adjoining  por- 
tion of  the  shaft  of  the  fibula,  and  the  lower  outer  articular  border  or  corner 
of  the  tibia  as  shown  diagrammatically  in  figúre  355.  This  is  the  common 
Potťs  fracture,  the  capital  feature  of  which,  with  reference  to  the  prog- 
nosis, is  the  separation  of  the  tibia  and  fibula,  the  widening  of  the  mortise 
in  which  the  astragalus  lies.  It  is  more  common,  I  think,  for  the  internal 
malleolus  to  break  than  for  the  intertial  lateral  ligament  to  tear,  and 
Tillaux  says  that  in  his  experiments  he  always  found  that  the  inferior 
interosseous  ligament  had  resistcd  and  had  torn  oíf  the  portion  of  the 
tibia  to  which  i  t  was  attached. 

In  extréme  cases  the  broken  end  of  the  tibia  may  be  forced  through 
the  skin,  making  the  fracture  a  compound  one  and  opening  the  joint,  or 
the  astragalus  may  be  fofccd  up  between  the  tibia  and  fibula. 

The  symptoms  are  the  displacement  of  the  foot  to  the  outer  side  (fig. 
350)  with  consequent  prominence  of  the  internal  malleolus,  eversion 
of  the  sóle  of  the  foot  usually,  soraetimes  a  depression,  "axe-cut,"  on 
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the  outer  side  of  the  leg  at  the  point  where  the  fibula  isbroken.  Exten- 
sive  ecchymoses  below  the  ankle  on  both  sides,  pain  or  pressure  at  or 
below  the  internal  malleolus  and  over  the  fibula  at  a  point  two  or  three 
inches  above  the  tip  of  the  external  malleolus,  lateral  mobility  in  the 
ankle-joint. 


Fig.  355. 


Fig.  356. 


The  uaual  three  lines  of  ŕracture  la  Potťa 
fractare  at  the  ankle 


Displacement  in  Potťs  fracture. 


The  prognosis  in  simple  fractures  without  displacement  or  in  those  in 
which  reduction  can  be  made  and  raaintained  is  good,  that  is  it  may  be 
expected  that  consolidation  will  také  plače  in  from  four  to  six  weeks, 
that  the  stiflhess  will  gradually  disappear,  and  that  the  joint  will  recover 
its  functions  in  great  part  or  entirely.  But  if  the  displacement  is  not 
thoroughly  reduced  the  stability  of  the  joint  is  lost,  the  foot  lies  outside 
the  axis  of  the  leg,  and  the  weight  of  the  body  tends  to  evert  it  and  to 
strain  the  internal  lateral  ligament.  The  disability  is  then  great.  Au 
extréme  degree  of  this  defonnity  is  shown  in  figures  #57  and  :J58. 

If  the  fracture  is  compound  the  prognosis  is  múch  more  grave,  and  it 
is  not  uncommon  to  see  the  čase  end  in  ankylosis  or  amputation. 

The  treatment  consists  in  the  complete  reduction  of  the  displacement 
and  the  maintenance  of  the  foot  in  šuch  a  position  that  the  displacement 
cannot  recur  in  even  the  slightest  degree.  The  success  of  the  treatment 
depends  úpon  the  thoroughness  with  which  this  indication  is  met.  It  is 
not  sufficient  to  bring  the  foot  back  to  the  axis  of  the  liinb,  it  mušt  be 
inverted  and  held  so.  It  is  essential  that  the  malleoli  shall  again  em- 
brace  the  astragalus  snugly  and  that  tlie  internal  lateral  ligament  shall 
not  be  lengthened  if  it  has  been  torn,  or  that  the  internal  malleolus  shall 
fail  of  close  union  if  it  has  been  broken. 

I  ť  there  is  múch  swelling,  cechy  mosis,  and  tenderness,  if  blebs  havo 
fonned,  I  prefer  to  postpone  the  applicatiou  of  a  permaneut  dressing  ťor 
a  week  or  ten  days,  keeping  the  limb  meamvhile  in  a  fracture  box, 
or  úpon  a  posterior  plaster  splint  in  good  position,  that  is,  with  tlie 
sóle  inverted  and  the  heel  well  supported,  and  applying  lead  an-l 
ópium  constantly.  After  the  swelling  has  subsided  I  apply  a  plaster  of 
Paris  bandage  trom  the  toes  nearlv  to  tlie  knee  and  make  it  especially 
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tliick  at  the  ankle.  In  addition  to  tlie  usual  circular  turns  I  pass  the 
bandage  aeveral  times  like  a  stírrup  from  one  side  of  the  leg  under  the 
instep  to  the  other  side  to  aíd  in  keeping  the  foot  inverteď  until  the 
plaster  has  hardcned,  and  sccure  them  wíth  other  circular  turns. 


Fíg.  357. 


Fig.  358. 


During  the  applicatlou  o  f  the  bandage  the  foot  mm  t  bc  kept  strongly 
pressed  to  the  inner  side  by  one  liand  prcssed  agaiint  the  outer  side  of 
the  heel  and  ínstcp  below  the  malteolus,  and  the  other  maktng  countc  - 
preasure  on  the  inner  side  of  the  tibia  just  above  the  ankle.  The  pros- 
súre  on  the  foot  mušt  bc  raade  bchind  the  raedio-tarsal  joiut;  preasure 
on  the  front  part  of  the  foot  may  deceive  by  simply  rotating  the  toes 
inward  while  the  tarsus  remaiua  ďisplaccd  to  the  outer  side  or  evcrted. 

If,  for  any  reason,  I  wish  to  keep  the  ankle  exposed  to  view,  as  in 
cases  in  which  the  tendency  to  disnlacement  is  marked,  I  use  postcrior 
and  lateral  plaster  splints  madc  usually  of  eight  or  ten  thicknesses  of 
crinoľme  soaked  in  plaster  crcam.  The  posterior  splint  extends  from 
the  toes  to  the  knee,  and  the  lateral  one  is  either  single  and  extends 
from  the  dorsum  of  the  foot  around  the  sóle  ani  up  the  inner  side  of  the 
leg,  or  it  is  double  and  paasea  under  the  aole  like  a  stirrup,  A  few 
turns  of  a  roller  bandage  will  hold  tnem  in  plače  until  they  harden. 
Šuch  a  bandage  will  usually  immobilize  the  limb  effectually. 

A  dressing  which  has  been  múch  med  in  the  pást,  but  which  has  now 
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(p nm  plače  to  the  immovable  dressíngs  is  Dupuytren'a  iplint  (fig.  '■'■'•'.' )- 
]r  in;iv  ba  found  useful  during  the  first  week  or  ten  dftya  oefore  thí  ftpplí 

eatioii   of  the  perraanent  drewsing.     It  cnnsísta   o!'  a  Btnight    w ku 

lateral  splint  somewhat  longer  tlian  the  leg,  and  four  or  Eve  inehes  \ 

Fig.  35!i. 


aml  n  long  tlitck  pad.  The  splint  is  placed  on  the  inner  side  of  the  let;. 
with  tlie  pad  between  and  emling  jtiŕt  abuve  the  ankle,  and  U  secured 
helow  the  knee  with  a  few  turns  oť  a  roller  bandage.  The  foot  i-  then 
pressed  ínward  and  secured  by  a  bandage,  the  tonu  of  wfaieh  pase  under 
and  behind  the  heel  and  acrosa  the  dorstim  "ť  tlie  foot  aml  th>:  ont< r  ,id>- 
of  the  ankle  not  higheľ  than  the  base  of  the  malleolus.  It  mušt  ■  ■•■  n- 
membered  that  tlie  object  is  to  preša  the  foot  forward  and  inward.  and 
to  invert  Its  sóle,  and  to  Drese  the  externá]  malleolus  against  ihe  tii.i ■■ . . 

It  is  very  easy  to  bc  deceived  with  regard  to  the  relative  positiona  of 
the  natragalus,  tíbia,  and  external  malleolus  after  this  accident,  6*pe> 
eially  if  tlie  aurgeon  looka  only  at  the  front  part  of  the  foot.  1  qoote. 
the  following  ľase  as  im  exaniple  of  this  deception,  of  the  extréme  dft> 
plaeement  that  ma  y  follow  fracture  even  by  slight  violence,  nnl  "ť  rh,.- 
occasional  diffieulty  of  reduction.      It  was  reported  by  ľolaillon.1 

A  woman  58  ycars  old,  was  admitted  to  I,a  Pitie,  Feb.  11.  1880  :  the 
prevíous  evening  while  drawing  off  ber  hoot  with  her  handa  sne  had 
■■  turned"  ber  foot  mi  t  m  ani.    There  wna  founda  fracture  of  thefibula  two 
finger-breadtlis  above  the  malleolus,  very  marke  l  p  ro  m  i  ne  ne  e  of  (i, 
nal  malleolus,  and  dislocation  of  the  foot  to  the  outer  side.     Ch] 
was  given  and  reduction  attempte  d,  but.  without  success,  and  t  hen  the  lii 
was  placed  on  Diipuytren's  spi  i  n  t  with  the   hope  of  roaking  reduction 
progreeaivety.     Ten  days  aftcrwanls  the  dressiug  «as  removeil 
of  the  para,  and  becaose  the  skiu  covering  tlie  interná!   malleoltu    had 
hecomo  gangrenous  ;  "  at  this  time  the  foot  showed  no  longer  any  len- 
dency  to  be  displaeed  outward,  and  it  seemed  as  if  the  reduction  had 
made  notable  progress." 

The  slomrh  fell.  the  wound  was  dressed  antiseptically,  bnt  tlie  pattent 
died  of  erysipelas  four  months  after  the  accident. 

The  specimen  sliowa  an  oblique  fracture  of  the  Gbula  begínning  five 
centiroetres  above  the  tip  of  the  malleolus,  puding  dnwnwnrd  and  ľ«>r 
ward,  and  tenninating  two  centimetre  s  above  it.  The  mulleolus  had 
preBerred  its  relations  with  the  outer  side  of  the  astrsgalua  and  was 
displaeed  outward  so  far  that  the  aatragalua  had  entirely  left  the  artíco- 
lar  suďace  of  the  tihia,  and  lay  on  its  outer  side  in  contact  with  the 
upper  fragment  of  the  fihula. 


1  Bull.  de  la  BodUtí  íle  Chirurgii,  I8B0,  p.  43tí. 
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In  his  coraments  on  the  čase  he  says,  "  the  iraprovement  which  I 
obtained  in  the  form  of  the  limb  by  Dupuytren's  dressing,  was  dne  to  a 
sort  of  tura  of  the  foot  inward.  It  was  šuch  that  the  foot  seemed  to 
háve  bcen  brought  back  into  the  axis  of  the  leg,  and  I  had  no  doubt  but 
that  the  patient  would  be  able  to  walk  very  well  when  cured.  But  the 
specimen  shows  that  this  reduction  was  only  apparent." 

The  following  čase  is  interesting  because  of  the  success  of  the  attempt 
to  correct  deformity  due  to  union  in  a  faulty  position.  It  was  reported 
by  Le  Dentu.1 

A  man  55  years  old,  broke  his  right  leg,  Dec.  7,  1879.  When  first 
seen  by  Le  Dentu,  March,  1880,  there  was  a  sharp  angular  displacc- 
ment  eight  centimetres  above  the  extemal  malleolus  ;  the  foot,  deviating 
sharply  to  the  outer  side,  made  an  angle  of  about  45°  with  the  leg. 
The  internal  malleolus  was  displaced  with  the  foot,  the  lower  end  of  the 
tibia  was  very  prominent  above  it,  and  the  skin  at  that  point  was  ad- 
herent  to  the  bone  and  livid,  and  threatened  to  ulcerate. 

The  patient  was  chloroformed  March  22d,  and  the  bones  retraetured 
with  a  modified  Collin's  osteoclast,  an  inštrument  composed  of  a  bar 
carrying  three  adjustable  arms,  of  which  the  upper  one  rested  against 
the  outer  side  of  the  leg,  the  middle  one  against  the  inner  side  just 
above  the  malleolus,  and  the  third  against  the  outer  surface  of  the  foot 
and  ankle.  The  middle  one  faced  outward  and  was  used  to  make  the 
pressure,  the  other  two  faced  in  the  opposite  direction,  and  furnished 
the  support  or  counter-pressure.  The  refracture  was  effected  easily, 
and  the  displacement  entirely  corrected  ;  the  limb  was  placed  in  a  solid 
plaster  splint,  and  kept  there  ťor  six  weeks.  There  still  remained  a 
slight  deviation  outward,  but  the  result  was  satisfactory,  the  sóle  of  the 
foot  rested  squarely  on  the  ground,  and  the  patient,  at  the  time  of  the 
report,  three  months  after  the  operation,  could  use  the  limb. 

Dr.  Fenger,2  of  Chicago,  has  got  good  rcsults  in  cases  in  which  con- 
solidation  had  taken  plače  with  outward  deviation  of  the  foot  by  "supra- 
malleolar  osteotomy."  He  exposed  the  tibia  two  inches  above  the  internal 
malleolus,  and  removed  a  wedge-shaped  piece  the  base  of  which,  one 
inch  in  breadth,  was  on  the  inner  surface  of  the  bone,  the  apex  at  the 
outer  surface  ;  the  foot  could  then  be  brought  back  into  tlie  Hne  of  the  long 
axis  of  the  leg  after  fracturing  the  fibula.  In  his  second  čase  he  per- 
forated  the  fibula  severmi  times  with  a  drill  to  facilitate  its  fracture. 
The  results  of  his  operations  appear  to  háve  been  satisfactory,  although 
full  details  of  the  condition  of  the  joint  are  not  given. 

I  saw  a  simiiar  operation  done  by  Dr.  Thos.  Ť.  Sabine,  at  St.  Luke's 
Hospital,  New  York,  in  January,  1881,  to  relieve  the  samé  disability. 
He  divided  each  bone  about  an  inch  above  the  base  of  the  malleolus  with 
a  chisel  through  separáte  incisions,  and  was  then  able  to  bring  the  foot 
into  the  axis  of  the  leg  without  removing  a  wedge  of  bone.  The  opera- 
tion was  done  antiseptically,  and  the  patient  made  a  good  recovery. 

This  operation  meets  only  one  indication,  it  brings  the  foot  back  into 
line  but  it  does  not  correct  the  separation  of  the  malíeoli,  and  it  changes 

1  Bull.  de  la  Société  do  Chirurgie,  1880,  p.  419. 
*  Medical  News,  April  15,  1882,  p.  398. 
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the  direction  of  the  articular  surface  of  the  tíbia  so  that  U  facea  inward 
instead  of  being  horizontál. 

Excision  of  the  ankle,  partial  or  complete,  to  overcome  the  disability 
due  to  consolidation  of  the  fracture  in  a  faulty  position,  ia  done  quite 
frequently  by  the  French  surgeons.  The  details  of  the  operation  vary 
acoording  to  circumstances,  but  in  all  the  entire  articular  surface  of  the 
tibia  and  usually  the  upper  articular  surface  of  the  astragalus  are  re- 
moved.  Yerneuil  removes  the  external  malleolus  ako,  aud  resects  the 
tendons  of  the  peroneal  muscles  and  tibialis  posticus,  to  preveut  erersion 
of  the  foot.  Polaillon  and  Terrillon  leave  the  external  malleolus  in  plače 
as  a  support  during  repair,  but  break  the  shaft  of  the  fibula  with  a  chisel 
at  the  seat  of  the  originál  fracture  as  a  first  step  in  the  operation.  Thia 
makes  it  easy  to  tura  out  and  excise  the  lower  end  of  the  tibia  through 
a  vertical  incision  on  the  inner  side.  Ankylosis  is  sought  for,  and  the 
result  appears  to  be  satisfactory.1 

D.  Fractures  of  the  Fibula. — In  this  section  are  included  only  the 
less  common  fractures,  those  occurring  above  the  lower  third,  and  not 
due  to  forcible  twisting  of  the  foot.  The  fracture  which  occure  so  fre- 
quently in  the  lower  third  in  connection  with  ruptúre  of  the  interní 
lateral  ligament  or  fracture  of  the  internal  malleolus  has  been  deacribed 
in  the  preceding  section. 

Fracture*  of  the  upper  end  of  the  fibula  may  be  produced  by  direct 
violence,  by  muscular  action  (contraction  of  the  biceps),  or  by  riolent 
bending  of  the  leg  to  the  inner  side  by  which  the  external  lateral  liga- 
ment is  put  úpon  the  streteh  and  the  head  of  the  fibula,  to  which  it  is 
attached,  tom  off.     The  reported  cases  are  not  very  numerous. 

In  April,  1882,  a  child,  about  two  years  old,  was  run  over  by  a  street 
car  and  brought  to  the  Presbyterian  Hospital.  In  addition  to  other  in- 
juries  which  were  promptly  ťatal,  there  was  a  lacerated  wound  on  the 
outer  side  of  the  right  leg  exposing  the  upper  end  of  the  fibula  and 
opening  the  knee-joint.  The  epiphysis  of  the  fibula  was  completely  de- 
tached  ťrom  the  shaft  and  trom  the  tibia  and  remained  attached  to  the 
external  lateral  ligament  and  tlie  tendon  oť  the  biceps ;  there  was  also  an 
incomplete  fracture  of  the  shaft  of  the  fibula  three-fourths  of  an  inch 
below  the  epiphyseal  Hne,  and  the  intermediate  portion  was  denuded  of 
its  periosteum  which  remained  attached  to  the  epiphysis.  I  showed  the 
8pecimen  to  the  N.  Y.  Surgical  Society  April,'18b2. 

(jrurlt2  quotes  three  cases  in  which  the  hea.l  of  the  fibula  was  broken 
off  by  the  forcible  contraction  of  the  biceps ;  one  of  tliem  is  quoted  in 
Chapter  IV.,  p.  IM}. 

Dupla} 3  reported  two  cases  in  which  the  fracture  was  caused  by  vio- 
lent  bending  of  the  leg  to  the  inner  side.  The  patients  were  men,  the 
one  48  and  the  other  00  years  old,  who  were  caught  in  machinery  and 
whirled  around,  their  hodies  and  limbs  striking  against  a  neighboring 
wall.    At  the  upper  end  oť  the  fibula  could  be  felt  a  bony  tumor  as  large 

1  Bull.  de  la  Société  de  Chirurgie,  1882,  pp.  61,  65,  71,  87,  430. 

2  Lfhre  der  Knochenbriichen,  vol.  i.  p.  243. 

9  Bull.  de  la  £ociólé  de  Chirurgie,  18b0,  p.  218. 


FRACTURES    OF    THE    FIBULA.  587 

as  a  large  hazel-nut,  very  raovable  laterally,  rising  when  the  leg  was 
flexed,  and  descending  when  it  was  extended.  It  was  directly  continuous 
with  the  tendon  of  the  biceps,  and  below  it  was  a  deep  depression  that 
would  admit  the  thumb.  There  was  free  lateral  mobility  at  the  knee, 
and  the  tibia  could  be  dislocated  inward.  N  umerous  contusions  on  the 
outer  side  of  the  leg  and  foot  showed  where  the  violence  had  been  re- 
ceived,  and  one  of  the  patients  was  able  to  describe  how  the  leg  had  been 
bent  inward. 

Paralysis  of  the  muscles  and  loss  of  sensation  in  the  región  supplied  by 
the  peroneal  nerve  were  noticed  in  one  of  the  patients  a  few  days  after 
the  accident,  and  persisted  ;  when  he  left  the  hospital,  five  raonths  after- 
wards,  the  limb  was  useless,  and  the  fracture  had  not  unitcd. 

The  other  patient  died.  The  autopsy  showed  that  the  fracture  passed 
below  the  upper  tibio-fibular  articulation,  which,  however,  was  opened. 

In  the  discussion  that  followed  Perrin  reported  a  similar  čase ;  the 
patienťs  leg  was  caught  between  the  ground  and  the  body  of  the  horse 
he  was  riding,  and  the  head  of  the  fibula  was  tom  off.  There  was  also 
a  diastasis  of  the  knee,  and  paralysis  of  the  muscles  supplied  by  the 
peroneal  nerve.     Two  months  afterwards  the  paralysis  still  existed. 

The  wide  separation  of  the  fragments  by  the  retraction  of  the  biceps 
makes  bony  union  improbable,  but  it  does  not  appear  in  Gurlťs  cascs 
that  any  disability  ensued.  In  Duplay's  čase  the  disability  was  the 
consequence  of  the  paralysis. 

The  treatment  should  be  immobilization  of  the  limb,  and,  in  čase  of 
associated  sprain  or  dislocation  of  the  knee,  measurcs  to  control  or  pre- 
vent  inflammation  of  the  joint.  Immobilization  with  the  knee  fully  flexed 
would  favor  close  bony  union  of  the  fracture  by  relaxing  the  biceps,  and 
possibly  the  position  could  be  borne  for  a  sufficient  length  of  time. 

Fractures  of  the  shaft  are  produced  by  direct  violence.  The  displace- 
raent  is  slight  because  of  the  support  given  by  the  tibia,  and  the  diagnosis 
is  made  úpon  the  localized  pain  and  the  crepitus.  In  a  čase  reported 
by  Terrier1  the  bone  was  broken  three  finger-breadths  below  its  upper 
end  in  a  fall  down  a  staircase,  apparently  by  direct  violence.  There 
was  no  displacement.  Symptoms  of  inflammation  of  the  peroneal  nerve 
appeared  promptly,  numbness  and  ansesthesia  of  the  dorsum  of  the 
foot,  painful  spasms  of  the  peroneal  and  extensor  muscles,  paroxysmal 
attacks  of  acute  burning  pain  in  the  insensitive  regions  occurring  spon- 
taneously  or  on  the  slightest  touch,  and  paresis  of  the  corresponding 
muscles.  Improvement  began  after  a  month,  and  the  fracture  Consoli- 
dated, but  when  last  secn,  nearly  a  year  later,  the  patient  still  com- 
plained  of  the  paroxysmal  pain,  and  the  ťoot  was  oedematous. 

The  only  treatment  needed  by  the  fracture  is  immobilization  of  the 
foot  and  ankle,  preferably  in  a  plaste  r  or  silicate  bandage  extending  from 
the  toes  to  the  knee.  The  dressing  may  be  removed  in  four  or  five 
weeks,  but  crutches  should  be  used  for  a  ťortnight  longer. 

1  Bull.  de  la  Société  de  Chirurgie,  1880,  p.  222. 
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FRACTURES  OF  THE  BONES  OF  THE  FOOT. 

With  very  few  exceptions  these  fractures  are  produced  by  direct  vio- 
lence  or  by  ťalls  úpon  the  feet  from  a  height.  According  to  the  table  in 
Chapter  I.  they  constitute  about  three  per  cent.  of  all  fractures.  Of  172 
cases  in  Agnew's  tables  77  were  corapound  or  compound  comminuted 
fractures. 

A.  Fractures  of  the  Astragalus. — These  are  commonly  the  result 
of  falls  from  a  height,  the  bone  being  crushed  between  the  calcaneum 
and  the  tibia,  and  the  lesion  being  frequently  associated  with  fracture  of 
the  calcaneum  and  with  dialocation  at  the  ankle  and  fracture  of  the  fib- 
ula.  In  9  of  10  cases  collected  by  Monahan1  the  cause  was  a  fall  úpon 
the  foot;  in  9  there  was  also  dislocation  at  the  ankle  or  fracture  of  the 
fibula,  and  in  8  the  injury  was  corapound. 

The  direction  and  extent  of  the  Hne  of  fracture  vary  greatly ;  the 
bone  may  be  divided  transversely  into  anterior  and  posterior  halves,  or 
longitudinally,  or  horizontally,  or  into  several  pieces,  and  the  fragments 
may  be  widely  separated  and  displaced. 

Whon  there  is  no  displacement  or  external  wound  the  diagnosis  may 
be  very  difficult,  because  the  symptoms  are  not  distinctive,  and  indicate 
only  nevere  injury  to  the  foot,  pain,  swelling,  inability  to  bear  the  weight 
of  the  body  on  it,  and  perhaps  crepitus  on  handling  or  flexing  and  ex- 
tending  it.  Mr.  Bryant2  thinks  fracture  without  displacement  is  more 
common  than  is  generally  supposed,  and  refers  to  two  cases  in  which  he 
u  rcmoved  from  boys  who  had  acutc  inflammation  of  the  bone  and  joint, 
following  injury,  the  whole  of  the  necrosed  upper  articular  surface 
with  lialf  the  thickness  of  the  astragalus,  and  in  both  good  results  fol- 
lowed."  In  another  čase  he  removed  the  upper  half  of  the  astragalus 
that  had  been  fractured  six  months  previously  and  displaced  so  as  to 
present  its  upper  articular  facet  inward. 

When  there  is  no  displacement  tlie  treatment  is  direcíed  simply  to  im- 
mobolize  the  joint  and  control  the  inflammation  ;  after  the  swelling  has 
subsidcd  the  plaster  bandage  should  be  applied,  especial  attention  being 
givcn  to  the  position  of  the  foot  which  should  be  at  right  angles  to  the 
leg  in  the  antero-posterior  plané  and  without  the  slightest  inversion  or 
eversion  of  the  sóle.  This  is  a  capital  point  in  the  treatment  of  all  in- 
juries  to,  or  after  operations  úpon,  the  ankle  which  may  result  in  anky- 
losis. 

It  is  an  open  question  wThether  a  displaced  fragment  in  a  čase  of  sim 

1  Quoted  by  Hamilton,  loc.  cit.,  p.  502.  a  Surgery,  p.  858. 
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ple  fracture  should  be  removed  by  incision  or  should  be  replaced.  The 
rcported  cases  are  too  few  and  the  circumstances  too  various  to  allow  a 
rule  of  treatmentto  be  formulated.  It  seems  probable  that  the  displaced 
fragment  will  die  and  provoke  suppuration,  especially  if  there  is  rauch 
shattering  of  the  bone  or  ruptúre  of  the  capsule  and  ligaraentsihrough 
which  the  blood  supply  comes.  Those  who  háve  confidence  in  the  anti- 
septic  method  would  probably  not  hesitate  to  reraove  the  fragment,  per- 
haps  also  the  remainder  of  the  bone,  immediately ;  those  whose  confi- 
dence has  been  shaken  by  reverses  would  prefer  to  wait  until  náture  has 
shown  the  limits  of  her  power  to  repair  the  damage,  unless  the  displace- 
ment  was  extréme,  could  not  be  corrected,  and  threatened  to  cause  ul- 
ceration  of  the  skin.  Under  šuch  circumstances  I  should  think  imme- 
diate  removal  was  fully  justified. 

In  compound  fractures  the  fragraents  should  be  removed,  and  probably 
it  is  best  that  all  the  bone  should  be  removed  if  the  attempt  is  made  to 
save  the  inember.  The  principles  laid  down  by  Langenbeck1  for  the 
treatment  of  gunshot  injuries  of  the  ankle  will  serve  as  a  guide.  íle 
urges  the  early  application  of  the  plaster  bandage  and  free  incisions  for 
the  reliéf  of  tension  and  evacuation  of  the  discharges ;  fever  and  pain 
bcing  more  certain  indications  for  the  latterthan  swelling  and  fluctuation 
without  them.  In  injury  of  the  astragalus  the  incision  should  be  made 
between  the  extensor  tendons  of  the  first  and  second  toes ;  splinters  can 
be  easily  removed  through  it  and,  if  necessary,  it  can  be  prolonged  to 
the  scaphoid  and  all  of  the  astragalus  removed. 

After  excision  ankylosis  should  be  sought  for. 

In  gunshot  fracture  of  both  malleoli  and  the  astragalus  with  extensive 
splintering  he  makes  total  excision,  but  if  either  malleolus  is  only  broken 
and  not  splintered  he  leaves  it. 

The  fundamental  principle  is  to  secure  thorough  drainage,  and  if  the 
removal  of  one  malleolus  and  tlie  upper  articular  surface  of  the  astragalus 
is  necessary  for  this  purpose  it  should  be  done. 

For  the  removal  of  the  whole  of  the  astragalus  he  recommends  a  T- 
incÍ3Íon  on  the  inner  side,  the  centre  of  the  horizontál  branch  lying  two 
finger-breadths  below  the  tip  of  the  malleolus.  This  gives  easy  access 
to  the  inner  and  inferior  surťaces  of  the  bone  and  facilitates  the  division 
of  the  internal  lateral  and  the  interosseous  ligaments. 

B.  Fracture  of  the  Calcaneum. — This  bone  may  be  broken  by  a 
fall  úpon  the  foot  from  a  height,  by  contraction  of  the  muscles  attached 
to  the  tendo  Achillis,  and  by  foicible  inversion  of  the  sóle  of  the  foot. 
The  extent  and  position  of  the  fracture  vary  with  the  causes. 

In  a  fall  direetly  úpon  the  sóle  the  bone  is  splintered  or  crushed,  and 
especially  so  in  its  anterior  half,  and  its  vertical  diameter  is  diminished 
by  the  erushing  and  its  transverse  diameter  inereased  (fig.  360).  Some- 
times  the  bone  is  also  split  longitudinally. 

There  is  some  reason  to  think  that  forcible  pressure  úpon  the#  balí  of 
the  foot,  dorsal  flexion,  resisted  by  the  contraction  of  the  muscles  of  the 
calf,  may  produce  the  samé  result  by  the  following  mechanism :  the  arch 

1  Archív  fttr  Klin.  Chirurgie,  vol.  xvi.,  1874,  p.  479. 
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of  the  foot  Í9  extended,  the  tiiick,  atrong  ínferior  calcanen-scaphoid  liga- 
ment  made  tenae,  and  the  calcaneum  broken  behind  the  insertiou  of  thís 
ligament;  then,  the  force  contiuuing  to  act,  the  broken  bone  ia  further 
crushed  by  the  aatragalua. 

Fíg.  360. 


Gaacoyne1  retiorted  a  caae  in  which  the  bone  was  thought  to  háve  been 
broken  vertically  at  tlie  junction  of  its  anterior  and  middle  tliirds.  The 
patient  was  a  man  44  years  old,  and  the  injury  was  caused  by  jumping 
Írom  the  wheel  of  a  carríage  to  the  grouml,  alighting,  it  U  saíd,  on  hía 
beel.  Swelling  and  ccchymoaia  appeared  abotit  the  ankle  and  extended 
rapidly  to  the  knee.  Therc  waa  abnormal  mobility  of  the  heel,  and 
crepitus  waa  elicited  by  moving  the  liecl  laterally  or  by  contracting  the 
muscles  of  the  calf.  The  patient  made  a  good  recovery  except  for  exu- 
berant  caľlus  below  and  in  front  of  the  tnallcoti  which  interfered  some- 
whatwith  tlie  freedom  of  tlie  ankle-joint. 

The  symptoms  arc  somewhat  indefinite,  and  the  diagnosis  not  always 
eaay,  a3  is  sliown  by  tlie  faet  tliataurgcona  ao  exporienceil  as  Malgaignc, 
Bonnet,  Ilugnier,  and  Legouest  havo  mistfiken  the  injury  for  fracture  of 
tlie  fibula  or  ankle.  The  symptoms  wiien  the  bone  has  been  crushed  arc 
increase  of  its  transverse  diameter,  which,  however,  inay  bc  coraplctely 
masked  by  the  swelling  below  and  about  the  malleoli,  flatness  of  the  solc 
and  approximation  to  it  of  tbc  malleoli,  especially  of  tlie  intomal  one, 
pain,  and  loas  of  funetion.  Orepitation  ia  either  absent  or  obseurc,  and 
tbc  beel  is  sometimes  lengthened,  and  sometimes  sliorteued,  eicher  actually 
or  apparently  in  conse<[uence  of  its  elevation. 

When  tlie  direction  of  the  violence  witb  reference  to  the  axis  of  tlie 
leg  ia  sticb  tbat  the  foot  is  adducted  or  inverted  by  it  the  strain  ia  brought 
úpon  tlie  external  latcral  ligament  and  the  sustentaeuluin  tali  witb  tlie 
reault  of  producing  fracturc  of  tlie  fibula  as  deseribed  on  page  57'j,  or 
ruptúre  of  the  external  lateral  ligament,  or  avulsion  of  a  scale  of  bone 
from  the  side  of  the  calcaneum  where  the  ligament  ia  inserted,  or  frac- 
turc of  tlie  sustentaculum  tali. 

"VVith  the  firat  of  these  we  havo  not  here  to  deal,  A  caae  of  anthi-n 
of  a  seale  of  bone  canic  utider  my  observation  at  tlie  ľrestiyteriaii  IIoí- 
pital  in  November,  1880  ;  tlie  patient  had  fallen  from  a  height  of  ten  fect, 

'  Med.  Chir.  Trana.,  vol.  ixxiJt.,  1856. 
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striking  úpon  his  left  foot.  I  saw  him»on  the  following  day  and  found 
the  foot  and  ankle  múch  swollen  with  obscure  crepitation  and  pain  on  mani- 
pulation  of  the  side  of  the  heel  below  the  outer  malleolus.  The  swelling 
subsided  under  lead  and  ópium  lotions,  and  in  a  few  days  I  could  dis- 
tinctly  make  out  a  movable  flat  fragment  evidently  detached  from  the 
outer  side  of  the  calcaneum  below  the  malleolus.  The  movements  of 
the  foot  and  ankle  were  normál  and  painless  except  when  the  peroneal 
muscles  were  made  to  contract,  then  pain  was  felt  below  the  external 
malleolus.  The  sheath  of  the  tendons  of  these  muscles  was  swollen 
below  and  behind  the  malleolus. 

Fracture  of  the  sustentaculum  tali  was  first  de3cribed  by  Ábel.1  In 
his  first  casc  the  injury  was  thought  to  bc  a  Potťs  fracture  of  the  ankle, 
and  its  reál  character  was  disclosed  at  the  autopsy.  The  patient  was  a 
young  man  who  in  dismounting  from  a  horse  slipped  on  a  stone  and 
turned  his  foot  forcibly  inward.  He  attempted  to  walk,  and  the  position 
of  the  foot  then  chan^ed  instantly  to  marked  valgus.  A  longitudinal 
wound  three  inchcs  long  below  the  external  malleolus  opened  tlie  ankle- 
joint  and  the  joint  between  the  astragalus  and  calcaneum.  There  was 
tenderness  on  pressure  below  the  internal  malleolus,  and  on  the  fibula 
above  the  external  malleolus.  These  symptoms  together  with  the  appa- 
rent  broadening  of  the  ankle  and  eversion  of  the  foot  led  to  the  erroneous 
diagnosis  mentioned.  Erysipelas  set  in  and  the  patient  died  on  the 
fifteenth  day. 

The  fibula  and  tibia  were  found  uninjured,  the  sustentaculum  tali  broken 
off,  and  the  external  lateral  ligament  divided  in  the  Hne  of  the  wound. 

Ábel  aftcrwards  saw  two  cases  in  which  he  thought  this  injury  had 
been  received  some  time  before.  In  both  the  foot  had  been  violently 
inverted,  and  in  one  the  sustentaculum  tali  seemed  to  be  doubled  in  size. 
The  symptoms,  primáry  and  ultimate,  corresponded  to  the  following  which 
he  gives  as  diagnostic  of  the  injury. 

1.  The  móde  of  production:  forcible  inversion  of  the  sóle  of  the  foot. 

2.  The  immediate  change  in  the  position  of  the  foot,  from  inversion  to 
eversion,  and  the  permanent  sinking  of  the  inner  border  of  the  foot  and 
internal  malleolus  (valgus). 

3.  Shortening  of  the  heel  by  slight  displacement  of  the  calcaneum 
forward;  this  can  be  best  recognized  by  measuring  from  one  malleolus 
to  the  other  around  the  heel,  and  was  verified  by  experiment. 

4.  Pain  and  disability. 

Fracture  by  muscular  action,  contraction  of  the  soleus  and  gastro- 
cneraii,  has  been  observed  a  number  of  times.  Malgaigne  colle  ;ted  8 
cases,  rather  briefly  reported  ;  in  2  the  fracture  was  caused  by  a  misstep, 
and  in  5  by  a  fall  úpon  the  feet,  in  two  of  which  i  t  is  noted  that  the 
patient  alighted  úpon  the  balí  of  the  foot.  The  fracture  seems  to  také 
plače  always  behind  the  astragalus  and  sometimes  to  separáte  only  a 
portion  corresponding  to  the  hnertion  of  the  tendo  Achillis.  The  dis- 
placement in  some  cases  was  slight,  in  others  extréme,  4J  inches  from 
the  lower  edge  of  the  fragment  to  the  bottom  of  the  heel  in  ConstanccV 

1  Archív,  fiir  Klin.  Chirurgie,  vol.  xxii.,  1878,  p.  396. 

8  Am.  Jouru.  Med.  Sc,  1829,  p.  222,  quoting  from  an  English  journal. 
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ewe,  in  whíoh,  uBTerthelasB,  thopatient  inade  a  good  recovery  witb  pc 
fect  oh  of  tlie  liinb,  ftltbough  tbe  diaplacMoent  peraúted. 

tu  a  receut  ea.se  reported  by  Anningíoii'  tlie  niecbamsin  "ľ  tlie  FraetW 
scems  very  clear.  A  *cuM  4-  yeara  a]i,  sfier  Bteppíng  dowa  Írom 
doorway  to  tbc  sidewalk,  a  dištance  oF  about  six  inclies,  eried  nm  thíit 
sliľ  ]i;nl  "put  Odl  liĽľ  ankle."  Bhe  ivalkľd  horne  slowly,  a  disíance 
ono  bundred  yards.  A  fragment  of  bone  wub  foniid  2 j  inohflí  above  in 
heel  in  the  hne  of  the  tendo  Achillia  wliieh  «a-  lackmi;  below  it;  it 
lower  edgí  waa  >  little  abova  tho  level  oť  tbc  lower  end  of  tlie  intern 
malleolus;  it  nieasurod  ono    iuoh  traii^vorsely  and  "had  been  torn  ol 

tfae  porierior  surface  of  ti i  šalela  where  ■  osvity  oootd  bo  fclt.     Th 

wbolc  ďepth  of  tbc  bone  had  not  been  torn  away, but  onlj  tho   iippi 
thrcc-fourths,  and  tbe  ínferior  edge  of  tiie  fragment  wm  tilted  backw*rd 
Tlie  usnul  treatment  of  riipturod  tondo  Achíllis  ivaa  ad«ptcd.' 
wecks  afterward  tlie  patíeut  wu  n  bi  e  to  walk  without  Umping 
plained  only  of  sorae  loss  oť  Bpľing, 

The  Irmtmuit  will  vary  Bomewtwt  witli  tbe  eharaeter  and  posítion 
the  fľacture.      In   tho  first  variety,  fracture   in   tbo  anterior  two-thir 
witb  or  without  erushing,  simple  initnobiliaatiou  of  tbe  límb  ía  all    tba 
cau  be  done,  exeept  in  CMu  of  need  sueh  additiuual  meaaar 
seoín  fitiod  to  preveut  or  eontral  inHarnmation. 

After  fracture  of  the  austentaculurn  tali  tlie  foot  should  be 
ized  io  a  planter  baudagc  or  splinti  witli  tbc  sóle  suIuVieutly  ínverted 
favor  rounion  of  tbe  fragmenta,  but  witbout  lengtheuiiig  of  tbc  ex  ten 
lateral  ligaineuts  íť  tboy  havo  been  tom. 

After  fracture  by  musmilar  action  witb  displaivment  upuard  of  tli 
rnument  attnched  to  tbe  tendon  tbe  foot  should  be  inaíntainod  Íri 
poatttofl  of  completo  platitar  Hexiou,  and  it  is  sometímea  advisablo  to 
the  knefl  alao.  IChia  cau  be  done  by  a  plaster  dressing,  or  B  ■■  I 
ipHot,  or  a  Bboe  witb  a  cord  uxtouding  Imni  itn.  Ii^el  to  a  bánd  ftbotil  ti 
Upper  part  of  tbe  log  or  tbe  lower  part  of  tbe  thigh, 

C.  FlUťTI'RES  OF  thb  Metatahsal  Bosks. — These  are  usually  tb 
rosidt  of  díreet  riolence,  and  consequently  aie  oftou  associated  witb  c«i 
tasion  OF  laeeration  oť  tlie  skin  evon  wlicu  tho  fracture  ia  not  compOODl 
Tbc  firet  is  tbe  one  most  frei[ucnt!y  brok  en,  tbe  fiťih  is  next  in  ordej 
f  reqtiency . 

Tliere  is  but  little  tendency  to  displacemcut  except  when  sever 
bones  are  brokeu  at  the  aaine  tune,  and  tbe  njual  dUplae.-uiľut  is  o  ť  ti 
broken  end  oť  either  ťragment  towards  the  dorsum  of  the  foot, 

Tbe  diagnosis  is  raade  by  loualizod  pain,  abnorraal  mol.ilitv  ai 
crepitoa  when  the  lirst  or  iiťtb  ia  broken,  and  pain  when  the  oorreepont 
\ag  toe  ia  pceand  bodily  backward  againat  tbe  metatai-sus. 

A  simple  fracture  is  not  a  serious  injury,  its  uourse  is  uncotnplicatei 
u-  m  -nit  ťavorable,  but  a  curapound  fracture  may  lead  to  múch  DOW01 

ing  oľpus,  necros'ts  of  tbe  fr.igmuiits,  and  grave  iniiammali.ľv  o plífl 

tions.  and  tbe  treatment  should  bc  dirccted  actively  to  their  pn 

if  suppuration  becomes  profuse  tbe  freest  possible  drainage  should  bť 

'  Brit.  Mod.  Journal,  1878,  vol.  i.  p.  128. 
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provided  and  counter-openings  made  on  the  sóle  or  dorsum  as  the  čase 
raay  require. 

The  limb  and  foot  raay  be  supported  úpon  a  moulded  splint  of  plaster, 
felt,  or  pasteboard,  and  secured  to  i  t  with  a  roller  bandage.  In  com- 
pound  fracture  tlie  gauze  dressings  will  usually  immobilize  the  fragments 
sufficiently. 

D.  Fractuues  of  tiie  Piialanges. — These  are  caused  bv  direct  vio- 
lence  and  are  usually  corapound,  and,  as  in  sirailar  injuries  of  the  hand, 
may  be  the  starting  point  of  very  serious  inflammatory  complications. 
Immersion  of  the  foot  in  a  bath  containing  one  or  two  per  cent.  of  car- 
bolic  acid  once  or  twice  daily  for  an  hour  each  time  is  a  valuable  means 
of  arresting  commencing  inflammation. 

The  dressings  of  a  compound  fracture  will  immobilize  the  toc  suffi- 
ciently, and  in  a  simple  fracture  it  is  usually  sufficient  to  plače  the  foot 
on  a  splint.  If  it  is  thought  desirable  the  toe  itself  may  be  steadied  by 
strips  of  adhesive  plaster  applied  longitudinally  to  its  dorsum  and  sides, 
or  it  may  be  made  fast  to  the  adjoining  ones. 
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%  BS0RPT10N  of  bone  after  fracture,  122, 
A     198 
Acetabulum,  479 

rim,  486 
Age,  influence  of,  on  fracture,  86 
on  prognosie,  226 
on  repair,  210 
Ampatation.  194 
Aneurism,  traumatic,  137 

after  fracture  of  rib,  809 
Ankle,  Potťs  fracture,  681 
Antiseptic  dressings,  18H 
Arrest  of  growth,  61,  129 
Arteries,  injuries  of,  187.     (See  also  under 

complication8  of  special  fractures.) 
Astragalus,  688 

Asymmetry,  normál,  of  limba,  101 
Atlas,  2G3 

Atrophy  of  bone,  198 
of  limb,  131 
senile,  78 
Axis,  203 


BAUTON'S  fracture  of  the  rádius,  468 
Bavarian  splint,  173 
Bivalve  cusbion,  101 
Boxes,  fracture,  163 
Bridge,  periosteal,  117 
Buck's  extension,  181 


CALCANEUM,  689 
Callus,  absorption  of,  204,  207 
exuberant,  126,  146 
formation  of,  118 
painful,  146 

retardftig  influencee  úpon,  201 
Cancer,  a  cause  of  fracture,  86 
Caries,  a  cause  of  fracture,  89 
Carpus,  466 

Cartilage,  in  false  joints,  199 
Cartilages,  fracture  of  costal,  319 
Causes  of  fracture,  76 

deterrnining,  90 

muscular  action,  92 
predisposing,  76 

acquired  tendency,  80 
cancer,  86 

caries  and  necrosis,  89 
congenital  tendenoy,  79 


Causes  of  fracture,  predisposing — 
inherited  tendency,  79 
nervous  disease,  82 
rachitis,  83 
sypbilis,  84 
Claticle,  823 

complications,  830,  886 
etiology,  832 
patbology,  324 

simultaneous  fracture  of  botb,  333 
symptóme  and  course,  334 
treatraent,  337 
Coccyx,  482 

Comininuted  fractures,  67 
Complete  fractures,  43 
Complications  of  fracture,  180 
Compound  fractures,  69 
prognosis,  227 
treatment,  186 
Condyloid  process  of  inferior  mazilla,  286 
Consequences,  remote,  130 
Coronoid  process  of  inferior  maxilla,  286 

of  ulna,  427 
Cowling,  apborisms,  195 
Crepitation,  106 
Crusbiug,  fracture  with,  67 


DEFORMITY,  a  symptóm,  100 
Delirium,  146 
Depressions,  42 
Diagnosis,  101 
Displacements,  67 
Drilling  in  pseudartbrosis,  212 


EMBOLI8M,  132 
fat,  133 
Emphyeema,  138 
Epipbysis,  separation  of,  49 
Epitrocblea,  391 
Etiology,  76     • 
Extension,  continuous,  179 
Extravasation,  186 


FAlLUREof  union,  122 
Femur,  488 

fractures  at  tbe  lower  end,  638 
intercondyloid,  640 
of  eitber  condyle,  643 
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Feniur,  frnctures  nt  tlie  lower  end — 

separaticn  of   tlie   epipbjsis*, 

639 
supracondyloid,  538 
at  tlie  upper  end,  488 

of  tbe  great trochauter,  522 
of  the  neck,  489 
causes,  491 
diagnosis,  613 
prognosis,  615 
symptóm  s,  508 
treatment,  517 
tarieties,  492 

base  of  neck  (extra- 

capsular),  604 
narrow  part  (intra- 
capsular),  494 
through  tbe  great  trochanter 
and  neck,  620 
of  the  shaft,  524 
prognosis,  528 
treatment,  529 

in  cbildren,  536 
Fenestrated  splints,  176 
Fibula,  686 
Fingers,  469 
Fissures,  38 
Foot,  688 
Forearm,  418 

at  the  upper  end,  418 
at  the  wrist,  446 
of  tbe  shaft,  435 
Fox's  dressing  f  or  fractured  clavicle,  342 


GANGRENE,  140 
Green-stick  fractures,  39 
Growth,  arrest  of,  51 
Guérin's  dressing  for  compound  fractures, 

191 
Gunshot  fractures,  62,  194 

prognosis,  227 
Gutters,  wire,  164 


HEART,  wounded  in  fracture  of  rib,  311 
HemorrhAge,  137 
in  fracture  of  skull,  241 
Hodgen's  splint,  167 
Uumerus,  356 

lower  end,  389 

above  the  condyles,  390 
articular  process,  413 
diaguosis,  414 
epitrochlea,  391 
exterual  condyle,  403 
external  epicondyle,  395 
intercondyloid  fracture,  405 
intcrnal  condyle,  396 
separation  of  epiphysis,  41 1 
simultaneous  fracture  of  the  three 

bones,  414 
treatmeut,  415 
ehaft,  384 
upper  end,  357 


Humeru?,  upper  end — 
diiignoM^,  377 
pathology  and  course,  357 

aim  t  ornica!  neck  and  tuber- 

osities,  358 
head,  357 

separation  of  epiphysis,  365 
surgical  neck,  369 

with  dislocation, 
372 
tuberosities,  362 
treatment,  379 
Hyoid  bone,  295 


TL1UM,  483 

1  Immobilization  of  joints,  184 
lncom piete  fractures,  38 
lnherited  tendency  to  fracture,  79 
luterrupted  splints,  175 
Intra-articular  fracture,  52 

repair  of,  125 
Ischium,  484 
Iterative  fracture,  152 


LARYNX,  297 
Leg,  fractures  of,  564 
fibula,  586 
lower  third,  576 

by  eversiou,  581 
by  inversion,  678 
ehnft,  666 

injury  to  vessels,  669 
upper  end,  564 
Lister  dresfiing,  188 

treatment  of  compound  articular  frac- 
tuťes,  194 
Longitudinal  fractures,  46 
Lung,  herni  a  of,  314,  S  20 

injured  in  fracture  of  ribs,  309 
in  fracture  of  clavicle,  331 


MA  LA  R  bone,  280 
Malgaigne's  hooks,  169,  660 
point,  168,  575 
Markoe's  "through  drainage,"  190 
Maxilla,  inferior,  284 

condyloid  procese,  285 
coronoid  process,  286 
treatment,  289 
supeiior,  282 
Mayor's  searf  or  eling,  340 
Metacarpul  bones,  467 
Metatarsal  bones,  592 
Mobility,  abnormal,  104 
Moore  on  fracture  of  clavicle,  343 

on  separation  of  epiphysis  of  humerus, 
366 
Moulded  splints,  169 
Multiple  fractures,  55 
Muscular  action,  a  cause  of  frnoture,  92 
spasms  an  obstacle  to  reductioo,  155 
twitchings,  144 
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NECKOSIS,  123,  143 
JServe   diseuse,    a  cause   of  fracture, 

82 
inclusion  in  callus,  150 
injury  in  fractures  of  clavicle,  331 
Nose.  277 
Nutrient  artery,  iufluence  on  repair,  203 


0RL1QUE  frnctures,  45 
Olecranon,  418 
OlHer,    treatment   of    compound   articular 
fractures,  193 


PAPINľS  brace  for  clavicle,  342 
Paralysis,  a  result  of  fracture,  140 

its  elfect  on  repair,  202 
Patella,  646 

course  and  terminations,  650 

iterative  fracture,  558 

multiple  fracture,  553 

pathology,  647 

pimultuneous,  of  both,  547 

bymptoms,  550 

treatment,  556 

compound,  561 
ununited,  562 
Pelvis,  472 

course,  480 

diagnosis,  480 

double  vertical  fracture,  478 

lateral  portion  of  ring,  477 

pubio  portion  of  ring,  476 

separation  in  front  and  behind,  475 
of  all  three  joints,  475 
of  pubic  syiuphysis.  473 
of  Hacro-iliac  syruphysis,  475 
Periosteal  bridge,  117 
PerioBteum,  extent  of  injury,  117 

share  in  repair,  118 
Plané,  double  inclioed,  179 
Plaster  of  Paris,  170 
Potťs  fracture  at  ankle,  581 
Prognoaia,  generál,  226 
Paeudartbrosifl,  122,  197 

causes,  201 

diagnosis,  208 

treatment,  209 
Pubis,  485 


R4CHITIS,  a  cause,  83 
Rádius,  Colles's  fracture,  446 

fractures  at  wrist  other  than  Colles's, 
453,  464 
of  head  and  neck,  431 
of  shaft,  444 
Résamter's  dressing  for  clavicle,  342 
Reduction,  151 
Repair,  110 

opposing  influence8,  201 
Resection  in  pseudarthrosis,  214 
Hetention,  159 
Rbeumatism,  a  cause,  85 


Uibs,  807 

etiology,  311 

pathology  and  complications,  307 

symptoms,  312 

treatment,  316 

twelftb,  fracture  of,  812 


SA  C  RUM,  transverse  fracture,  481 
vertical  fracture,  478 
Sayre's  dressing  for  clavicle,  341 
Scapula,  345 

acromion,  350 

body,  346 

coracoid  process,  351 

glenoid  cavity,  354 

inferior  aogle,  348 

špine,  349 

surgical  neck,  353 

upper  angle,  349 
Scultetus  bandage,  160 
Scurvy,  iufluence  on  repair,  207 

local,  205 
Secondary  fracture,  152 
Sepuratioti  of  epiphysin,  49 

of  spliDter,  42 
Serous  discharge  after  fracture  of  skull, 

240,  243 
Seton  in  pseudarthrosis,  211 
Silicato  of  sóda,  177 
Skull,  230 

pathology,  base,  234 
vault,  232 

prognosis,  246 

symptóme,  base,  211 
vault,  239 

treatment,  base,  252 
vault,  247 
Smith's  anterior  spiint,  166 
Špine,  253.     {Ste  Vertehrro.) 
Splinters,  vitality  of,  121 
Statistics,  generál,  34 

of  failure  of  union,  199,  212 
Sternum,  299 

dingnosis,  303 

etiology,  302 

treatment,  305 
Stiffness  of  joints,  130 
Suppuration  after  fracture,  142,  147 
Supra-malleolar  fracture,  680 
Suspended  splints,  164 
Suture  of  bones,  187 

of  clavicle,  339 
Symptoms,  101 
Syphilis,  a  cause,  84 


TEMPERATURE  during  repair,  110 
Tendency  to  fracture,  79 
Tetanus,  144 
Tibia,  664.     (S f  e  Leg.) 
Toes,  598 

Tootbed  fractures,  44 
Trachea,  297 
Transverse  fractures,  43 
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Treatment,.  153 

by  amputation,  194 

of  compound  fractures,  186 

of  compound  articular  fractures,  198 

of  gunshot  fractures,  194 

of  pseudarthrosis,  209 

of  ticioua  union,  219 

Tripolith,  177 


ULNA,  ooronoid  procees,  427 
olecranon,  418 
shaft,  442 
Union,  deformed  or  faul  ty,  217 
delayed,  or  failure  of,  197 
causes,  201 
diagnosis,  208 
treatment,  209 
fibrous,  128,  198 


Y-SHAPED  fractures,  45 
Varieties,  37 
of  direction,  48 
of  eeat,  48 
Veins,  obliteration  of,  132 


Velpeau's  dres9ing  for  clavicle,  840 
Vertebne,  258 

oourse  and  terminations,  270 
etiology,  260 
pathology,  255 
arches,  257 
bodies,  255 
prooesses,  258 
symptoms,  261 

atlas  and  axis,  268 

lower  cervical  and  upper  dorsal, 

264 
lower  dorsal  and  upper  lumbar, 

267 
lower  lumbar,  269 
treatment,  274 
Volkmann's  foot-rest,  182 


W 


ATERY   discharge    after    fraotore    of 
eVull,  243 


ZSlGMONDľS  splint,  174 
Zygoma,  280 


